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Attached find the briefing memo required by Committee rules for the hearing on
Tuesday, February 28, 2006 entitled, Progress Since 9/11: Protecting Public
Health and Safety Against Terrorist Attacks. The hearing will convene at 2:00
p.m. in room 2154 Rayburn House Office Building,



TOM DAVES, VIRGINA.
CHARMAR

CRAISTOPHER SHAYS, CORNECTICUT
BN BUATCH, INDIANA

ELANA ROS-LEHTIREN, FLORIDA
JOHN B MACHOGH, NEW YORK

TEVE] [ FCﬁUr{t TEL GG
’O‘}E} FUS&LIL PLATTS. PENMSYLVANIA
CHMS f.ﬁxhl\ON i\H

¢ iBEA, LALP?U%;JA
ROWRAWAITE, FLORIDA

18N A WESTME CAGEA
PATRICK T. KicHE CARGELINA
LAl W, ENSYLVANIA
VIRGHEA FORX, MORTH CARGLA

February 23, 2006

MEMORANDUM

To:

ONE HUNDRED NINTH CONGHRESS

Congress of the United States

BHouse of Representatives

COMMITTEE ON GOVERNMENT REFORM
2157 RayeurN House OFFICE BUILDING
WasringTON, DC 20515-6143

Y i202) 2256852

hittp//reform.house.gov

SUBCOMMITTEE ON NATIONAL SECURITY, EMERGING THREATS,
AND INTERNATIONAL RELATIONS

Christapher Shays, Connecticut
Chairman
Room B-372 Rayburn Building
Washington, D.C. 20515
Tel: 202 225-2548
Fax: 202 225-238¢%

Members of the Subcommittee on National Security,
Emerging Threats, and International Relations

HEMBEY A WAXMAN, unk‘rORMﬂ

fRR L OWrN MEW YORK
EDCLPHUS TOWMS, NEW YORK
PALL B KARJORSK], PENNIYLVAMIA

CALIFCRMIA
MABSACHUSETTS
AFYLAND
CALIFORMNIA
FEBERGER,

BERMARD &

IDERS, VERMONT,
NOEFE 3

From: Kristine K. Fiorentino

Subject: Briefing Memorandum for the field hearing, Progress Since
9/11: Protecting Public Health and Safety Against Terrorist
Attacks scheduled for Tuesday, February 28, 2006, at 2:00 p.m.
in room 2154 Rayburn House Office Building.

PURPOSE OF THE HEARING

The purpose of the hearing is to discuss surveillance, monitoring, diagnosis
and treatment of ilinesses related to the 9/11 attacks and assess public health
and safety preparedness against future attacks.



HEARING ISSUES

1. How effective have programs been in addressing the
public health impacts of September 11, 2001?

2. What are the lessons learned from the World Trade
Center (WTC) health monitoring programs and what
should be done to enhance preparedness?

BACKGROUND

The public health system has taken on a significant role in the War on
Terrorism. The September 11, 2001 terrorist attacks caused both immediate
and long term health effects. Future terrorist events will likely do the same.
Due to the unknown nature of terrorism, the public health system must be
prepared to handle several threats including biological, chemical,
radiological, nuclear and mass trauma.

The collapse of the World Trade Center towers along with the fires
burning at Ground Zero produced an excessive amount of dust and smoke,
Various sizes of particulate matter floated in the air and blanketed the New
York City streets. Fires burned under the debris until the middle of
December 2001. A mixture of plastics, metals, and other chemicals and
products burned or decomposed into very fine particles. The content of the
plume varied centimeter by centimeter. Some researchers found one
molecule that had never been found in the air before. (Web Resource 1)

According to Paul Lioy, of the Environmental and Occupation Health
Sciences Institute of the University of Medicine in New J ersey, “Initial
Cxposures were basically a blackout- exposures people will, cumulatively,
never see in a lifetime again. The problem we have now is we don’t know
the long-term, lifetime, health consequences. We just don’t know.” (Web
Resource 1)

Four years after September 11, 2001 questions remain about the short
and long term health effects of the attack on the World Trade Center. While



air monitoring results from various government agencies including the
Environmental Protection Agency (EPA), the Occupational Safety and
Health Administration (OSHA), and the National Institute for Occupational
Safety and Health (NIOSH) found only a limited amount of samples with
elevated levels of toxins, many workers, volunteers and fireman at the World
Trade Center sites experienced respiratory symptoms while working at

Ground Zero and continue to experience symptoms. | (Web Resource 2, p.
3)

World Trade Center Health Registry

The New York City Department of Health and Mental Hygiene
(DOHMH), the federal Agency for Toxic Substances and Disease Registry
(ATSDR), and the Federal Emergency Management Agency (FEMA) have
established the World Trade Center Health Registry to track the physical and
mental health problems of people exposed to the fire and smoke caused by
the destruction of the World Trade Center towers. (Web Resource 3, p. 2)
The registry is open to up to 200,000 people who were living south of Canal
Street on 9/11/01, students and staff at schools or day care centers south of
Canal Street, workers involved in the rescue, recovery, or clean up at the
WTC site or WTC recovery operations on Staten Island between 9/11/01 and
6/30/02, as well as those people who were in a building, on the street, or on
the subway south of Chambers street on 9/11/01. (Web Resource 4)

More than 50,000 people have enrolled in the registry. (Attachment
1, p. 1) People who join the registry are interviewed about their exact
location on September 11, 2001, their exposure to smoke and dust and any
health problems suffered since. Registrants will be periodically contacted by
the New York City DOHMH to monitor any changes in health. This
information will be compared with the general population in order to
identify any health problems linked to September 11, 2001. {Attachment 2,
p-2)

The registry was funded for fiscal year 2003 at a cost of $20 million.
The registry is planned to continue over 20 years in order to track changes in

' Further information regarding air monitoring results can be found in a previous
Subcommittee hearing briefing memorandum:
http:/freform.house, gov/UploadedFiles/September%208%20Briefing%20Memo.pdf




health over time. (Attachment 2, pp. 3-4) However, the source of funding
to continue the program for the full 20 years remains unclear.

Health Screening

The Mount Sinai-Irving J. Selikoff Center for Occupational and
Environmental Medicine received $12,000,000 in federal funding from
NIOSH to establish the World Trade Center Worker and Volunteer Medical
Screening Program.” The program was established to evaluate health
problems and hazardous exposures experienced by worker and volunteer
responders to the World Trade Center attack on September 11, 2001,
Federal funding for the program will support a total of 9,000 medical
screening examinations, of which 2,500 will be done at facilities other than
Mount Sinai under the auspices of the Association of Occupational and
Environmental Clinics (AOEC). Mount Sinai has provided more than 8,000
exams for workers and volunteers. More than 11,000 screening examinations
have been done nationally. (Attachment 3, p. 1)

The New York Fire Department (FDNY) has a separate program to
monitor the health of firefighters, EMTs, Paramedics and EMS officers who
assisted in the rescue and recovery at the World Trade Center site. This
program is known as the FDNY WTC Medical Monitoring Program. More
than 11,000 medical examinations have been conduced. (Web Resource 5)

The Consolidated Appropriations Resolution, 2003, (House
Conference Report 108-10) made an additional $90,000,000 available for
administering “baseline and follow-up screening and clinical examinations
and long-term health monitoring and analysis for emergency services
personnel and rescue and recovery personnel, of which not less than
$25,000,000 shall be made available for such services for current and retire
firefighters.” (Attachment 4, p. 2) The funding was distributed through
NIOSH in the form of eight grants to the NewYork City Fire Department
(FDNY), the Mount Sinai Center for Occupational and Environmental
Medicine and six other centers in and around New York City to establish a
five-year health screening program for rescue workers. (Attachment 5, p. 1)

* Public Law 107117, January 10, 2002



Studies on 9/11 Health Effects

Several studies have been done to look into the short term health
effects of September 11, 2001. These short term health effects included
respiratory and mental health problems. However further research must be
done to look into possible long term health effects. Those who were at
Ground Zero may experience delayed illnesses due to unique toxic
exposures,

A study published in the September 12, 2002 issue of the New England
Journal of Medicine by Dr. David J. Prezant, Deputy Chief Medical Officer
of the New York City Fire Department (FDNY), Dr. Michael Weiden,
Medical Officer for the FDNY and other researchers examined FDNY
workers who were exposed to air pollutants after the collapse of the World
Trade Center. Approximately 332 firefighters were examined who had
developed severe cough after exposure. This severe cough was named
“World Trade Center cough” and was defined as, “a persistent cough that
developed after exposure to the site and was accompanied by respiratory
symptoms severe enough to require medical leave for at least four weeks.”
(Attachment 6, p. 1)

The results of the study showed in the first six months after September
11,2001, World Trade Center cough occurred in 128 of 1636 firefighters
with a high level of exposure (8 percent), 187 of 6958 with a moderate level
of exposure (3 percent), and 17 of 1320 with a low level of exposure (1
percent). A high level of exposure occurred if the firefighters had arrived at
the scene during the collapse of the World Trade Center, a moderate level of
exposure occurred if the firefighter arrived after the collapse but within the
first two days, a low level of exposure occurred if the firefighter had arrived
between days 3 and 7, and no exposure occurred if the firefighter was not at
the site during at least the first two weeks of the rescue operation. The
likelihood of World Trade center cough was related to the magnitude of
exposure. Other findings include 95 percent of FDNY workers had
shortness of breath, 87 percent had gastroesophageal reflux disease, and 54
percent had nasal congestion. (Attachment 6, p. 1)

As of August 28, 2002, 358 firefighters and five EMS workers
remained on medical leave or light duty assignment because of respiratory
illness that occurred after WTC exposure. An estimated 500 FDNY



firefighters may qualify for disability retirement because of persistent
respiratory conditions. (Web Resource 6, pp. 4-5)

The conclusion of this study was, “Intense, short term exposure to
materials generated during the collapse of the World Trade Center was
associated with bronchial responsiveness and the development of cough.
Clinical and physiological severity was related to the intensity of the
exposure.” (Attachment 6, p. 1) The study also found cough suppressants,
antibiotics and inhaled corticosteroids to be effective treatments.
(Attachment 6, p. 3)

An interim report by the Mount Sinai-Irving J. Selikoff Center for
Occupational and Environmental Medicine, World Trade Center Worker and
Volunteer Medical Screening Program summarized the data on a random
sample of 250 of the first 500 patients from Julyl6-August 29, 2002.
(Attachment 3, p. 1) Findings indicated half the sample had experienced
persistent WTC-related pulmonary, ENT and/or mental health symptoms ten
months to one year following the September 11 attacks. (Web Resource 7,
p. 1) According to Dr. Levin, Co-Director for the program, “The findings
also point to the need for treatment resources and for short-and long-term
follow up. The earlier these WTC-related illnesses are detected and treated,
the more likely the treatment will prevent long-term illness and disability.”
(Web Resource 7, p. 1-2)

Likewise, findings from the World Trade Center Health Registry
showed mental health and respiratory problems topped the list of health
complaints by those who were in lower Manhattan on September 11, 2001.
(Attachment 1, p. 1) A ground Zero study by researches at Columbia
University of 1,131 cleanup and recovery workers found 13% had post
traumatic stress disorder (PTSD) symptoms compared with 5% not involved
in recovery efforts, 9% had symptoms of major depression, compared with
1% of those not at Ground Zero, and 20% of cleanup worker had generalized
anxiety disorder, compared with 5% of workers not at Ground Zero.
(Attachment 7, pp. 1-2)

A study of residents living near the World Trade Center site found
residents reported higher rates of new onset upper respiratory symptoms
after 9/11, and that most of these symptoms persisted one year after 9/11.
(Attachment 8, p. 1)



Improved Terrorism Response

Several steps have been taken to improve overall terrorism response
capabilities. The Department of Homeland Security (DHS) was created and
is responsible for disseminating information regarding the risk of terrorist
attacks to federal, state and local officials and to establish priorities for
protecting those at risk. (Web Resource 8, p. 9-10)

On January, 6, 2005 the National Response Plan was promulgated to
coordinate all federal domestic incident prevention, preparedness, response,
and recovery plans. (Web Resource 8, p. 16) The National Response Plan
is an, “all-discipline, all-hazards plan that establishes a comprehensive
framework for the management of domestic incidents. It provides the
structure and mechanisms for the coordination of Federal support to State,
local, and tribal incident managers and for exercising direct federal
authorities and responsibilities. NRP assists in the important homeland
security mission of preventing terrorist attacks within the United States:
reducing the vulnerability to all natural and man-made hazards; and
minimizing the damage and assisting in the recovery from any type of
incident that occurs.” (Web Resource 9)

Under the National Response Plan, The Department of Health and
Human Service (HHS) will have the lead role in providing public health and
medical services during disasters and emergencies. HHS will coordinate
federal health and medical resources such as emergency response teams, the
Centers for Disease Control and Prevention and the Strategic National
Stockpile. (Web Resource 10)

DHS and the Department of Health and Human Services (HHS) have
taken steps to increase detection, response, and recovery from biological and
chemical terrorism. All 50 states have bioterrorism response plans in place.
HHS staff responsible for public health emergency preparedness has
increased from 212 in 2001 to 1,700. (Web Resource i1, p. 2)

Project Bioshield was created to accelerate research and development
of countermeasures, to enable the FDA to provide treatments quickly during
emergencies, and to permit the government to purchase countermeasures.
The National Institute of Health’s (NIH) civilian biodefense research budget
increased from $100 million prior to September 11, 2001 to $1.5 billion in
2003. (Web Resource 8, p. 14) The BioWatch program has provided



biological agent detectors in more than 30 cities. The Strategic National
Stockpile was enlarged from eight to twelve, 50-ton packages drugs,
vaccines, and medical supplies. This stockpile can deploy within 12 hours.
HHS has contracted for new countermeasures for the stockpile such as the
next-generation anthrax vaccine. (Web Resource 8, p. 15)

The U.S. government has provided $7.9 billion in grants between
2002 and 2003 to state and local responders, public health agencies and
emergency managers to prepare for terrorist attacks. (Web Resource 8, p.
15) The National Disaster Medical System has increased personnel for
emergency response teams from 6,000 in 2001 to §,000. (Web Resource 11,
p- 3) The number of Urban Search and Rescue teams has increased from 6
to 28, (Web Resource 8, p. 16)

According to Dr. Julie Gerberding, Director, “CDC has made
terrorism preparedness and emergency response one of two overarching
agency goals and has built an infrastructure to catalyze and implement
biodefense activities and collaborate with our Federal, state, and local
government partners as well as with the private sector, non-governmental
organizations, and tribal nations.” (Web Resource 12, p. 1)

The CDC has taken steps to strengthen laboratory capacity in
responding to terrorism. The Interagency Consortium of Laboratory
Networks (ICLLN) was established to promote collaboration and
communication among laboratory networks. (Web Resource 12, p. 3)
Eleven new high-level biocontainment research laboratories have been
funded by NIH and will be used for research purposes and to assist in the
public health response to bioterrorism incidents. (Web Resource 11, p. 2)

After September 11, 2001 federal funding for state public heaith
preparedness programs increased from $67 million in fiscal year (FY) 2001
to $1 billion in FY 2002. This funding has increased the number of
epidemiologists. (Web Resource 13, p.1)



DISCUSSION OF HEARING ISSUES

1. How effective have programs been in addressing the
public health impacts of September 11, 2001?

While programs have been created to monitor health and provide
assistance to victims, there is concern the programs do not go far enough and
do not provide treatment for the injured. Most programs are only funded for
a short period of time, making it difficult to examine illnesses and cancers in
the long term. Funding for treatment is lacking. Some of the workers at the
World Trade Center site have lost their jobs due to serious respiratory health
effects, and do not have health insurance. While some are receiving workers
compensation due to their illnesses, they are concerned about the long term
costs of their care. They are worried about their long term health and the
ability to receive the treatment they need in the future. (Attachment 9, pp.
1-3)

The World Trade Center Health Registry was established to examine
long-term health effects from September 11, 2001. However some question
the usefulness of the registry and the commitment on the part of the
government to keep it running since it will need future funding to keep it
operating for the planned 20 years.

According to GAO, “none of these programs are funded to provide
treatment, they provide varying options for treatment referral. Under current
plans, HHS funding for the programs will not extend beyond 2009. Some
long term health effects, such as lunch cancer, may not appear until several
decades after a person has been exposed to a harmful agent.” (Web
Resource 14, p. 1)

There is also a significant amount of distrust among people who are
experiencing health effects since September 11, 2001 because government
agencies had pronounced the air quality to be safe due to air monitoring
results. Officials at the FDNY have resisted efforts to hand over health data
collection efforts to the government. Instead FDNY officials prefer to track
and monitor the health of firefighters.



The HHS program to screen federal workers who were sent by their
agencies to respond to the World Trade Center disaster was put on hold in
January 2004. Only 394 of the estimated 10,000 federal workers who
responded completed screening. Federal workers had been excluded from
other monitoring programs because it was assumed they would be receiving
screening through the HHS program. Since the program was put on hold,
federal workers may have lost the opportunity to identify and seck treatment
for their health concerns related to 9/11. Recently the program started again
and has screened 133 federal workers since January 2006, However, it
remains to be seen how many more screenings will be done and how long
this program will continue. (Web Resource 15)

2. What are the lessons learned from the World Trade
Center (WTC) health monitoring programs and what
should be done to enhance preparedness?

Recent testimony from the Government Accountability Office (GAO)
found the lessons learned from the aftermath of 9/11 include the need to
rapidly identify and contact people affected by a disaster, the importance of
a centrally coordinated approach for assessing individual’s health, the
importance of monitoring both physical and mental health and the need to
plan for providing referral for treatment when screening identifies health
issues. (Web Resource 15)

The Department of Health and Human Services Agency for Toxic
Substances and Disease Registry (ATSDR) has developed a questionnaire
known as the Rapid Response Registry to enable officials to identify
individuals affected by a disaster and collect their contact and location
information immediately following an incident. The questionnaire is
available as a model instrument to states or localities that request it.
(Attachment 10) However, some are concerned this form is not official,
and guidelines regarding the use of this form are lacking. Only 14 states
have requested the questionnaire.

There are also concerns the government has not taken steps to address
the health monitoring lessons learned from 9/11. The protocol for health
monitoring afier a terrorist event has not been established. Should a disaster
occur in the future, the government will face the same challenges and
difficulties in establishing and maintaining health monitoring programs.
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Ms. Cynthia Bascetta, Director, Health Care, Government Accountability
Office will provide an update on the health effects from the September 11"
terrorist attacks and the programs in place to monitor theses effects.

Mr. Ronaldo Vega, Architect with the NY City Department of Design
and Construction (DDC) will testify about the health problems he has
experienced since working on the rescue and recovery effort at Ground Zero.

Mr. Marvin Bethea, Paramedic, will talk about the health problems he has
experienced since 9/11 and the difficulties he has encountered with his
workers compensation claim.

Dr. Stephen M. Levin, Co-Director of the World Trade Center Worker
and Volunteer Medical Screening Program will testify about health findings
from the screening program.

Dr. John Howard, Director for the National Institute for Occupational
Health (NIOSH), will testify about the status of federal surveillance, and
monitoring programs related to the 9/11 attacks.

Dr. Kerry J. Kelly, New York City Fire Department (FDNY) Chief

Medical Officer, will testify about the FDNY World Trade Center Medical
Program.
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Newsday (New York)

August 4, 2004 Wednesday
CITY EDITION

SECTION: NEWS; Pg. AlS
LENGTH: 374 words

HEADLINE: HEALTH DEPARTMENT WTC REGISTRY;
Respiratory, mental precblems top 3;
11 ailments

BYLINE: BY LORETTA CHAO. STAFF WRITER
BODY :

Mental health problems and respiratory ailments top the list of short-term
effects on those who were in lower Manhattan on Sept. 11, 2001, according to a
preliminary review of the Health Department's World Trade Center registry.

More than 50,000 people have enrolled so far in the registry, which will
monitor the long-term impacts of exposure. The deadline for enroliment is Aug.
31. : ~ .. .

3
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The health department said an analysis of those enrclled show a broad
spectrum of races, incomes and locations on Sept. 11,

Of nearly 45,000 who signed up as of July 2, 65 percent are white, 12 percent
are black, 11 percent are Hispanic, and 7 percent are Asilan. Seventy-three
percent of the enrollees have had at least some college education, and 80
percent had a total household income of $35,000 or more in 2002. Almost 2,000
children under the age of 18 also registered.

Sixty percent of the enrollees were in a building, on a street, or in transit
south of Chambers Street, and 42 percent were involved in rescue, recovery oOr
cleanup at the World Trade Center site. Other groups included residents and
children who went to schocl in the downtown area.

While 77 percent are from New York State, all 50 states are represented in
the registry.

"The information which the scientists and which all of us will gain will
henefit each of us in our lifetimes," Health Commisgioner Thomas Frieden said.
"It will be of gpecific benefit to our children.®

The $20.5-million registry was created last year to monitor the long-term
health effects of Sept. 11.

"Pecple had varying exposures so we can look at health effects over a brecad
range, " Kelly Henning, the director of epidemiology at the health department,

said. She said that having a significant sample from all the different groups is
crucial for research.



PALGH 2
Newsday (New York) August 4, 2004 Wednesday

Aithough it got cif to a rocky start in some communities, officials said they
extended their reach to communities with non-English speaking residents such as

Chinatown and were happy to see that enrollment in the registry has improved
across the board.

The registry now offers interviews in more than 150 languages including
Spanish, Mandarin and Cantonese. Those who are planning to enroll can call
866 -NYC-WI'CR before the deadline to schedule a 30-minute interview.

LOAD-DATE: August 4, 2004
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October 3, 2003, Friday, Late Edition - Final

NAME: DR. POLLY THOMAS

SECTION: Section B; Page 2; Column 3; Metropolitan Desk
HEADLINE: PUBLIC LIVES:;

A Public Health Warrior, Tracking 9/11 Trends

BYLINE: By LYNDA RICHARDSON

DR. POLLY THOMAS is leaning over her computer, reviewing a daily graphic
chart of people signing up for the World Trade Center Health Registry. Dr.
Thomas is an assistant commissioner for the New York City Department of
Health and Mental Hygiene.

The new registry, one of the biggest public health investigations in history, falls
under Dr. Thomas's aegis in the department's Bureau of Surveiilance.

"To do this is a huge job," she says, sitting in a small, cramped office at 125
Worth Street, her desk covered with tidy stacks of documents.

The registry is an ambitious project to track down tens of thousands of people
who were exposed to the fire and smoke of Sept. 11, 2004. Dr. Thomas says up
to 200,000 people could enroll. The agency plans a media campaign with
brochures, large posters and subway and PATH train advertisements.

“We have pretty broad recruitment, but we are intensely focused on people with
the highest exposure,” she says. "Our data will tell a clear story of how many



people have different types of health issues.” So far, she says 12,900 people
have signed up, and 6,000 have completed the 30-minute telephone surveys.

The Health Department can be tight-fisted with its information, particularly if it is
deemed confidential, delicate, premature. It can drive a reporter mad. But Dr.
Thomas speaks proudly of the agency. "There is a lot of earnest endeavor going
on here," she says. it has often been her friendly voice on the other end of the
telephone line with reporters, explaining the seemingly inexplicable.

Dr. Thomas has tracked human aiiments and diseases, chiefly AIDS, since she
arrived at the department in 1981. She was stationed in New York during her
training as a medical epidemiologist at the Centers for Disease Control in Atianta.
She was like a detective, mapping the early, deadly pattern of AIDS. Shé decided
to never leave. At the Health Department, she has monitored pediatric H.L.V.
cases and perinatal transmission of H.L.V. and delved into the spate of anthrax
cases two years ago. She was named assistant commissioner in November
2000.

CALL her a public heaith warrior. But Dr. Thomas, a tall, slender woman with an
intense manner, is also somewhat shy and private. She refuses to give her age;
sage advice taken from a grandmother who died at 103. "It's personal,” says Dr.
Thomas, the mother of three children, ages 21, 19 and 15.

in starting the regisiry, Dr. Thomas has been busy in the iast severai months with
administrative details like developing the survay questionnaire, obtaining
approval from the city and federal government, and brainstorming ways to get the
message out o the public.

"It's sort of a relief that we have started and we are having a great response from
New Yorkers,” she says. "We're very pleased with the interviews going on.”

Does she worry about her own heaith? She says no.



"We would come up out of the subway and have this burning plastic odor, and
you wonder what was this burning plastic odor doing to you," she says. "I'm not
actually churning my stomach, but 'l be quite happy to have the registry and for
the Health Department to have the data and to be able to watch the health
trends.”

As she talks about the registry, Dr. Thomas becomes more at ease. She makes
a point of repeating the registry's toll-free number, (866) NYC-WTCR, and the
city's information line, 311. '

One is keen to know why it took so long to get the registry going, and whether
that delay will hurt the endeavor. Dr. Thomas seems to anticipate these
questions. "I think it's fine,” she says in an upbeat tone, smiling. She says the
draft protocol for the registry was actually developed by December 2001, $20
millien in federal financing was obtained by July 2002, and government approvals
came this last summer. "We're concerned about long-term health effects, and so
it's certainly not too late to look at these.”

Dr. Thomas tracks human heaith conditions. But it was her childhood fascination
with insects and nature that led her to study biology at Yale, where she attended
medical school. The daughter of commercial artists, she was raised in the coal-
mining region of northeastern Pennsylvania. "l used to look at bugs in my
backyard. There were so many different kinds, and they were beautiful.”

She trained as a pediatrician, a decision influenced by her younger sister, who
has Down syndrome. She completed her pediatric residency at the University of
Rochester, and has a part-time practice in Summit, N.J. She is married to Rick
Bell, the executive director of the New York chapter of the American Institute of
Architects.



The registry will follow the health of people for 20 years. Will she still be around

then? "I've spent 20 years on AIDS, and hopefully some young energetic person

will come along and help nurture the registry.”
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WORLD TRADE CENTER WORKER AND VOLUNTEER
MEDICAL SCREENING PROGRAM

SYMPTOMS, PHYSICAL EXAMINATION FINDINGS AND HAZARDOUS
EXPOSURES EXPERIENCED BY AN INITIAL GROUP OF 250 PARTICIPANTS
SRR noR Sl B DD D AN UM IAL GROUE OF 250 PARTICIPANTS

In order to assess the prevalence and severity of health problems and hazardous
exposures experienced by workers and volunteers participating in the World Trade Center
Worker and Volunteer Medical Screening Program, participants’ medical charts were reviewed.
This interim report summarizes data on a random sample of 250 of the first 500 patients
examined under the auspices of the Program during the period July 16-August 29, 2002. This
report presents preliminary descriptive statistics focusing on a limited number of symptoms and
examination findings on this subset of examinees. No attempt has been made to establish case
definitions or to use clinical diagnoses for this analysis. Additionally, we have not conducted
statistical analyses controlling for factors such as smoking status, gender, or age, which will be
done in future analyses. Therefore, these findings should be viewed as preliminary. As of
January 23, 2003, a total of 3,513 individuals have been seen as a part of this Program. On-going
analysis is being conducted on data collected from all participants in the Program.

Program Backeround

In the months following the September 11, 2001 attacks on the World Trade Center (WTC),
there became a growing concern about injuries and illnesses related to the disaster sustained by
the many thousands of individuals who worked or volunteered at or near “Ground Zero.”
Workers at or near the WTC site had potentially sustained exposures to: 1) a range of
environmental toxins, including cement and glass dust, asbestos, fiberglass, respirable and larger
particulate matter - much of it highly alkaline - as well as lead and other heavy metals, PCBs,
dibenzofurans, volatile organic compounds and other products of combustion; 2) psychological
trauma; and 3) physical hazards including fire, collapsing buildings, falling debris, noise and
extremes of temperature. There was mounting evidence of a high prevalence of respiratory
illnesses among New York City firefighters and among ironworkers who were at Ground Zero.
At the same time, it became clear that there were numerous other groups who were at or near the
site during and after the WTC disaster who were also suffering from a variety of WTC-related
health problems.

The Mount Sinai-Irving J. Selikoff Center for Occupational and Environmental Medicine
(COEM) of the Department of Community and Preventive Medicine of the Mount Sinai School
of Medicine in New York City, with the support of the Centers for Disease Control and
Prevention (CDC), established a comprehensive medical screening program in July 2002 io
provide free medical assessments, diagnostic referrals and occupational health education for
workers and volunteers exposed to hazards of the World Trade Center site and/or Staten Island
landfill in New York City in the afiermath of September 11, 2001. The program, based at the
Mount Sinai-Irving J. Selikoff Center for Occupational and Environmental Medicine, will
examine approximately 9,000 workers, about 2,500 of whom will receive examinations at other
facilities in the greater New York/New Jersey metropolitan area, and nationally, under the
auspices of the Association of Occupational and Environmental Clinics (AOEQ).



The goals of the Program are:

« To identify individuals who sustained exposures at or near “Ground Zero” of the WTC site
during rescue and recovery activities. .

« To provide clinical assessments for exposed individuals to identify those with persistent
WTC-related medical conditions.

« To coordinate referral for follow-up clinical care for affected individuals.

« To educate individuals about their exposures and the associated risks to their health, and to
advise them about available benefit and entitlement programs.

« To establish “baseline” clinical status for individuals exposed at or near “Ground Zero” for
purposes of comparison with future clinical assessments for diseases with chronicity or
longer latency.

Participants have been recruited through a series of outreach efforts directed mainly to unions
and other organizations whose members performed the rescue, recovery and clean-up work.
Program staff have worked with the building trades unions, workers from telecommunications,
transportation, the New York City morgue and the public sector, as well as police and non-New
York City firefighters to inform members about the availability of the medical screening
examinations. Program staff also worked with volunteer organizations including Red Cross,
Salvation Army, Cross Cultural Solutions and various church and religious groups.

Each medical screening examination includes:

1) Comprehensive self-administered and nurse-administered medical questionnaires

2) Physical examination by a physician

3) Pulmonary function tests (spirometry) with bronchodilator administration

4) Standard blood tests and urinalysis

5) Chest x-rays

6) Psychological screening questionnaires, with on-site referral to mental health professionals
7) Interviewer-administered exposure assessment questionnaires

Each examinee is sent a final letter describing the results of his/her examination and also
receives a packet of occupational health information related to the screening program, WTC-
related health effects, and benefit programs.

Eligibility criteria

During the initial period, beginning July 16, 2002, workers were eligible to participate in the
program if they:

1) Worked and/or volunteered within (a) the site perimeter bounded by Chambers Street,
Broadway, Rector Street and the Hudson River, or (b} the Staten Island Landfill, or (¢}
barge loading piers, and;

2) Were present on-site for at least 24 hours between 9/11 and 9/14 inclusive, and with a
minimum of a total of 10 days on-site in September, and;

3) Performed rescue, recovery, debris cleanup and related support services.

These criteria were revised effective Angust 15, 2002 to aliow participation by workers present
on-site for at least 24 hours between 9/11 and 9/14 inclusive, or with a minimum of a total of 86
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hours on-site in September,

Federal employees, New York City Firefighters, and New York State employees are covered by
other medical screening programs and therefore were not eligible for this program.

PRELIMINARY FINDINGS

Sample demographics

The 250 participants were predominantly male (96%) and Caucasian (69%), with a median age
of 40 (range 24-63). The gender distribution of these initial 250 participants is significantly
different than the entire group of eligible participants. To date, newer screening participants
include a larger proportion of women (see Table 1).

The largest occupational groups represented among the 250 participants were
telecommunications field technicians and police officers (60% of the total sample). However,
many other occupations were represented, including construction, transportation, sanitation, park
and emergency medical workers (see Table 2). Since this initial sample includes a large
proportion of workers (e.g., telecommunications employees) who were working near but not
directly on the rubble pile, these data may underestimate the prevalence of symptoms
experienced by all program participants.

Exposures

The majority of participants {76%) were working at the WTC site or the landfill either on
September 11, 2001 or the following day. Twenty four percent were still working at the
site/landfill at the time of the examination. The remaining 76%, whose site/landfill work ended
before the examination, worked a median of 94 days (range 3-324 days), or about 3 full months,
on site (Table 3). Among those present in lower Manhattan on September 11, 2001 at any time of
day, half were directly in the cloud of dust created by the collapse of the WTC buildings and
another 31% were exposed to significant amounts of dust (see Table 4).

Symptoms - mental health

About half of the sample reported symptoms on a screening questionnaire consistent with
diagnosable mental health problems and/or significant problems with psychosocial functioning
such as problems with a spouse/partner, children, work, or social or home life, (See Appendix 1
for a list of questions used in mental health questionnaires.) About half of the sample (52%) was
referred for further evaluation by a irained psychiatric provider based on their questionnaire
responses and, in a few cases, due to a clinician's judgment. About 1 in 5 participants reported
symptoms on the screening questionnaire consistent with posttraumatic stress disorder (PTSD)
(22%). Nearly 2 in 5 (37%) reported symptoms of anxiety, insomnia and depression (using the
General Health Questionnaire), which triggered further evaluation (see Table 5).

PTSD rates, as assessed more then 10 months after the WTC disaster by the PTSD Symptormn
Checklist (see Appendix 1), are comparable in prevalence to other recent studies of WOTKers in



the vicinity of the World Trade Center after the attacks. Of 191 Federal employees working near
the WTC site, 25% reported symptoms consistent with PTSD 8 weeks after September 117 (1).
Six months after September 1 1%, PTSD symptom prevalence among 374 employees at the
Borough of Manhattan Community College was 15% (2). In control groups in these studies,
PTSD prevalence was much lower, 4% among Dallas Federal employees, and 8% among York
College employees (in New York City but not near the WTC site). The high prevalence of PTSD
among our participants more than 10 months after the WTC disaster is indicative of persistent
serious mental health problems (see Table 5).

Symptoms — upper and lower respiratory

A large proportion of the sample reported respiratory symptoms which first developed while
working at the WTC site or landfill. Additional participants reported that symptoms which had
existed before September 11, 2001, had worsened while working at the site/landfill. We
considered a worker to have a WTC-related symptom if the symptom either first developed after
exposure at the WTC or worsened following exposure at the WIC. At jeast one WTC-related
pulmonary symptom was reported by 78% of the sample, and at least one WTC-related ear, nose
or throat (ENT) symptom was reported by 88% of the sample. In addition, about half of the
sample was still experiencing at least one pulmonary symptom (46%) or ENT symptom (52%) in
the month before the screening examination. Respiratory symptoms which first developed while
working at the WTC site or landfill included throat irritation (44%), dry cough (38%), blowing
nose more often (35%), chest tightness (28%), head or sinus congestion {26%), and shortness of
breath (25%) (see Table 6). (See Appendix 2 for a list of questions about upper and lower
respiratory symptoms.)

Physical examination and pulmonary function test findings

Nasal mucosal inflammation was observed in 49% of the sample and swollen nasal turbinates
were observed in 36% (see Table 7). Pulmonary function tests (PFTs) demonstrated a high
prevalence of respiratory abnormalities. Twenty five percent of the 250 examinees had
restriction, obstruction or mixed abnormalities. This high prevalence is not likely to be due to
smoking, since 58% of this sample had never smoked. The proportion of examinees with
significant bronchodilator response was comparable among those with restriction only,
obstruction only, and combined (mixed) abnormalities, about 1/3 of each of those groups (see
Table 8).

Evidence of disease by questionnaire and by physical examination and pulmonary fanction
test

We expected to find that persons with ENT or pulmonary symptoms (WTC-related symptoms in
the past month) would be more likely to show abnormal findings on physical examination. This
expectation was confirmed in data shown in Appendix 3. Participants with ENT symptoms were
significantly more likely to have abnormal nasal physical examination findings, and participants
with pulmonary symptoms were significantly more likely to have a bronchodilator response
(Table 4 in Appendix 3) and slightly (although not significantly) more abnormal pulmonary
function test results (Table 5 in Appendix 3).

We did not expect all workers with WTC-related ENT or pulmonary symptoms in the previous



month to have abnormalities on physical exam. This can occur for several reason, including: 1)
Symptoms can change over the course of a month, and participants with symptoms, for example,
two weeks before the screening exam, may not have symptoms the day of the exam; 2) Not all
individuals with symptoms will show evidence of abnormal results on these tests. More sensitive
tests (1.e. methacholine challenge) can detect pulmonary abnormalities in people who are
symptomatic but whose PFTs and bronchodilator response are normal.

What is most striking is that a large proportion of this sample showed evidence (either symptoms
or abnormal test results) of respiratory disease more than 10 months after September 11, 2001.
Seventy-three percent of the sample had either ENT symptoms or abnormal physical

examination findings or both (Table 3 in Appendix 3). Similarly, 57% of the sample had either
pulmonary symptoms or an abnormal pulmonary function test or both (Table 4 in Appendix 3).

Diagnoses prior to participation in the screening program

Despite the high rates of abnormalities detected in these examinations, only 38% of the sample
had sought and received any medical care for WTC-related health problems before participating
in the screening program and even fewer had received a diagnosis of an illness. Sinusitis and/or
nasal inflammation were the conditions that had been most commonly diagnosed (see Tables 9
and 10).

Lost work time and workers’ compensation

While 38% of the sample had previously received or were receiving medical care for WTC-
related health problems at time of exam and 21% had missed workday(s) because of WTC-
related heaith problem(s), and despite the high prevalence of symptoms and abnormal physical
examination findings, only 8% of this group had filed for workers’ compensation for a WTC-
related injury or illness {see Table 10).

CONCLUSIONS

The major findings of this preliminary analysis were that:

» Seventy-eight percent of the sample reported at least one WTC-related pulmonary symptom
(first developed or worsened after exposure at the WTC site); 46% of the sample was still
experiencing at least one pulmonary symptom in the month before the screening
examination.

» Eighty-eight percent of the sample reported at least one WTC-related ear, nose or throat
(ENT) symptom; 52% of the sample was still experiencing at least one ENT symptom in the
month before the screening examination.

= Fifty-two percent of the sample reported mental health symptoms requiring further mental
health evaluation and about 1 in 5 reported symptoms consistent with post-traumatic stress
disorder (PTSD).

This preliminary analysis is consistent with earlier case reports that a high proportion of workers
at the WTC site have been experiencing persistent WTC-related symptoms, particularly upper
and lower respiratory and mentai health symptoms. The high prevalence of upper respiratory
symptoms is corroborated by a high prevalence of abnormalities observed upon physical



examination. Only about one-third of the participants had received any prior medical care for
these symptoms and conditions, thus emphasizing the need for this screening program. Further
follow-up of these workers is clearly indicated in order to monitor the chronicity and severity of
these health problems and to assure that proper treatment is received.
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PRESS RELEASES / 2004 FOR IMMEDATE RELEASE: APRIL 6, 2004

FDNY Awarded Multimillion Dollar Grant from NIOSH to Continue
WTC Medical Monitoring

Mount Sinal School of Medicine, Long Isiand Occupational and Environmental Health Center, NYU School
of Medicine, CUNY Queens College, and University of Medicine and Dentistry of New Jersey's Robert Wood
Johnson Medical School among grant recipients.

Fire Commissioner Nicholas Scoppetta today was joined by Senator Hillary Rodham Clinton (D-NY) and
Dr. Stephen Levin from the Mount Sinai Center for Occupational and Environmental Medicine to announce
the award of $81 million in grants from the Department of Health and Human Services (HHS) National

Institute for Occupational Safety and Heatth (NIOSH). Dr. Michael Galvin, Director of Extramural Programs

for NIOSH was on hand to make the presentation and union representatives from the various agencies
were also in attendance.

The eight grants will fund a five-year health-screening program of rescue workers invalved in the rescue
and recovery efforts at the World Trade Center, Of the total grant amount, the Fire Departrment will
receive $25 million to monitor fire and EMS personnel. The other grant recipients for non-FONY rescue
workers include the Long Island Occupational and Environmental Health Center, the Mount Sinai Center
for Occupational and Environmental Medicine at the Mount Sinai School of Medicine, the NYU School of

Medicine, the City University of New York's Queens College and the University of Medicine and Dentistry of

New Jersey's Robert Wood Johnson Medical School.

“The ability to screen the long-term health of individusls who participated in the rescue and recovery
effort at the World Trade Center is critical, Without this grant and the support of Senator Clinton, we
would not have financial rescurces for this undertaking,” said Fire Commissioner Scoppetta. “Those
individuals who selflessly dedicated themselves in the days and months after September 11th can rest
assured that we will be able to identify any signs or symptoms that may indicate long-term ifness as a
result of their work.”

“This is a tremendous step toward fulfiling our promise to the firefighters, emergency workers and
volunteers who labored at Ground Zero," said Senator Clinton. "Emergency response workers and
volunteers risked their own lives to help save others on September 11th. This is evidence that America
has not forgotten and a true expression of our moral cbligation to the people who took care of us, on that
terrible day and in the days that followed".

*Qur Screening Program has found high rates of persistent respiratory and psychological problems among
the WTC respenders, even among those examined in recent months,” said Dr. Levin. “This underscores
the impoartance of this long-term medical Montoring program for the 9711 heroes: it will enable us to
identify those men and women who have suffered persistent adverse health effects and the resources
needed for their care. We're grateful for the successful efforts of Senator Clinton and to the New York
iegislative delegation to secure the funding that makes this program possible.”

The funding will provide free, long-term medical monitoring of rescue workers who participated in the
rescue and recovery work at the World Trade Center. The goal of the program is to identify any potential
symptoms, injuries, or conditions that may indicate a iong-term iliness as a result of those operations.
The Fire Department will provide in-house clinical evaluations to EDNY firefighters and EMS perscnnel
including retired FDNY members. The remaining funding will go to the cther grant recipients to monitor
nen-Fire Department personnel in a variety of locations throughout the metropolitan area.

HHS also awarded additional grants to the Fire Department and Mt. Sinai to develop and establish data
centers that will coordinate between the various clinical sites performing the examinations. This
information witl heip determine the ongoing needs and priorittes of the health-screening pragram.

_ -



The agencies receiving funding from the grant will begin workgroup sessions this week and clinical
evaluations will begin in the coming months.

Contact: Francis X. Gribbon / Virginia Lam (FDNY) (718} 999-2056

hitp://www.nve.gov/fdny
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The New England Journal of Medicine

COUGH AND BRONCHIAL RESPONSIVENESS IN FIREFIGHTERS

1 AT THE WORLD TRADE CENTER SITE

‘ : DavID J. PREZANT, M.D., MicHAEL WEIDEN, M.D., GISELA | BANAUCH, M.D., GEORGEANN McGuinness, M.D.,
Wituiam N. Rom, M.D., M.P.H., Thomas K. ALDRICH, M.D., AND Kerpy J. Ketry, M.D.
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hort without severe cough, bronchial hyperreactivity | 1o the high rate of scif-deployment to the sceac, the final designa-
was present in 77 firefighters with a high teve! of ex- | donwasbascdona self-acdministered questionnaire devised by the
posure (23 percent) and 26 with a moderate level of | Burcau of Health Services and, when possible, confirmatory inter-
exposure (8 percent). 7 views. Among 11,336 firefighters employed by the FDNY on Sep-
Conclusions intense, shori-term exposure to ma- ?;{“'t'h’:"lgb%gm* 343 died at the World Trade Center and 10,116
: § 993 surviving Srefighters were subsequently evaluated
terials generated during the collapse of the World : P
e : . as part of the medical g program. Figure 1 shows the ex-
Trade Canter was associated with bronchial respon- | pogure status of the 10,16 firefighters who were evaluated; World
siveness and the developrent of cough. Clinical 800G | Trade Center cough was diagnosed in 332, and 102 of the 9784
physiclogical severity was related to the intensity of | fircfighters evaluated who did not have this condition (1 percent)
exposure. (N Engi J Med 2002;347:806-15.} were tested for bronchial hyperreactivity. World Trade Center cough '
Copyright © 2002 Massachusetts Medical Society. swas defined as 2 persistent cough that developed in a fircfighter after
exposure to the site and that was accompanied by respiratory symp-
roms severe cnough for EDNY physicians to place the worker on
medical leave for at least four consecutive
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11,338 FDNY firefighters

10,116 of 10,893 survivirg
firafighters evaluated (92%)
as part of medical
monitoring program

343 died at the WTC 9/11/01

: 6958 {69%) with ‘
1638 (16%) with high moderate level o Y st 202 (2%) with no exposurs
level of woalc%asui:e } ( of e:txp?&t;ruﬁm {present within 3-7 {not present first 2 weeks
{present at coliapse present within after WTC collapgae)
2 days after WYC collapse) days after WTC callapse) pee

77 of 1508 26of6771 T
without without
WTYC cough WTC cough
tested for tasted for
hyper- hyper-
reactivity resctivity

0 of 1303
without
WTC cough owith 11° t;:t;zfor ,
te:ty;ci Iic:.r . WTC cough reactivity
reactivity

Figure 1. Number of Firefighters Employed by the Fire Dapartment of pr York Clity (FONY) on September 11, 2001, and Number
Who Were Subseguently Evaluated for World Trade Center {WTC) Cough and Bronchial Hyperresctivity, According to the Lavel of

Exposure to Respiratory Irrftants at the She of the Collapse.

Ilumdywappxmedbymcmhmmwboa:dofﬂxlvlon
mmfcMcdmaimnm

Bronchial Hyparreact!vhyin Exposed Firefighters
without Worid Trade Center Cough

Approximately one month after the collapse of the World Trade
Center {October 1 to 14, 2001}, a sample of firefighters with mod-
erate and high levels of exposure underwent a methasholine chal-
lenge to test for hronchial hyperreactivity, Among the 295 such,
workers who registered for the required medical evaluation during
this neerval, every second one was offered the opportunity to par-
ticipate, regardless of the presence or absence of symptoms. All

subjects remained on full duty, and the results of the challenge
did not alter their duty status. All subjects gave written informed
conssnt.

World Trade Center Cough in Exposed Firefighters

This report includes cases of World Trade Center cough identi-
fied from September 11, 2001, through March 11, 2002. Case as-
certainment is complete, since all FDNY firefighters who arc on

medical leave must report to the Burcau of Health Services for eval-
uation. Frelighters with World Trade Center congh cither referred
themselves for an evaluation of symptoms or were identified during
the mandatory medical evaluation or on the basis of worker-com-
pensation claims of injury or iliness or applications to the FDNY for
disabiliry leave or retirement.

‘ Diagnostic snd Treatment Protocot

The standardized protocol (see Supplementary ix 1, avail-
abkmththcmﬁmcfthmamckathtq://m.ne)mcrg}m—
cluded an evaluation involving self-administration of the question-
naire, supplemented byhxstoryuhngandaphysxulmmnnnon
by & Burean of Health Services physician. The questionnaire includ-
ed querics sbout the time of arrival at the World ‘Trade Center site,
daysspeﬁtﬂthémieuﬁﬁﬁgtﬁeﬁmﬁ%%&h,tﬁétypc&m-

woin {& dust mask, N8 respivator, or dual-car-
nﬂgchﬂfﬁz:?lﬂﬂrwpmtor},and&bc&cqumo{mrame
use (never or rarcly used ve. nsed most of the time) during the first
two weeks after the collapse. Health-related questions were includ-
ed about nasal and throat symptoms (nasal drip, nasal congestion,
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symptoms ncarly
constant cough, wheeze, shortness of breath, chest tightness, and
sleep disturbance due to respiratory symptoms). To be considered
related to exposure to the World Trade Center site, symptoms had
to be new or definitely worse since September 11, 2001,
A chest radiograph was obtained and spirometry was performed
maﬂ332&cﬁghmmthWoddMCenmmugh,md237dw
underwent postbronchodilator spirometry. Lungmmdw
bon monoxide diffusing capacity were measured in 81 fire-
ﬁgbﬁmm{hWodd'IhdeCennercmgh,mdbccmu&:crmﬂn
were within normal limits in these subjects, they were performed in
on!yZ?sub;mthetuﬁustth:duaeuonohphymm.Amuh
acholine challenge was performed in 196 firefighters with World
Trade Center cough. Noncontrast high-resclution computed tome-
m(mmdmchutw?ufmmduﬂwdxm
of their physician in 78 frcfighters with World Trade Center cough
who had normal chest radiographs. All firefighrers with World
Trade Center cough were included in the study dats base, even if
ehcydxdnotunde:goanm
Cough was treated with cough suppressants {containing codeine)
as needed. In addition, subjects recetved inhaled (pulmonary or na-

whether they presented with predominantly upper-airway or low-
er-airway findings (scc Supplementary Appendix 1). Inﬁreﬁghtets
with World Trade Center an upper-airway
d@ﬁmdbynasﬂcmgmon«dnp,wmhagmlmﬁudmm
or both in the presence of normal findings on chest radiography
and spirometry (a forced vital capacity [FVC] or forced cxpiratory
volume in one second [FEV, ] that was at least 80 percent of the pre-
dicted vafue) and the absence of treatment with an inhaled bron-
chodilator, an oral corticosteroid, or montelukast, A decongestant,
2 masal corticosteroid, and an antibiotic were given, for nasal conges-
tion or drip, and a proton-pump inhibitor and dictary recommen-
dations were given for gastrocsophageal reflux disease. In frcfight-
ers with World Trade Center cough, 2 lower-airway predominance
was defined by severe dyspaca, wheeze, or both in the presence of
abpormal spirometric results (FVC or FEV, that was at least 15 per-
centage points jower than the value before exposure or less than 65
percent of the predicted value). Treatment included antibiotics, in-
haled corticosteroids, bronchodilators, and in subjects with an inad-
equate therapeutic response, 10 mg of montelukast per day orally,
with or without 40 mg of systemic predsisone per day (apered over
a period of one to two months).

Pulmonary Function and Alrway Hyperreactivity

Before Scptember 11, 2001, spirometry was performed cvery
one to two years in all FDNY firefighters, After the collapse of the
Waorld "Trade Center, spirometry was performed before treatment
was initisted, and the results were compared with those of the most
recent analysis {obumined within the preceding one o two years).
Postbronchodilator spirometry was assessed 15 minutes after the
inhalation of albutcrol, and an increase in the FEV, by at least 12
percent and &t least 200 ml was considered chmcaiiy s;gmﬁcam 6
Lung volumes and carbon monoxide diffusing capacity were de-
termined with the use of helium-ditarion and singie-breath meth-
ods, respectively. Methacholine challenge testing was performed
with the following exclusion criteria: an FEV, that was 85 percent
of the predicted value or less, nonreproducible Sow-volume leops,
use of an inhaled or systemic corticosteroid within the preceding
month, or current smoking (among those evaluared as part of the
screening program). Increasing concentrations of serosolized meth-
scholine {Provocholine, Methapharm)) were inhaled until the FEV,
dedlined by 20 percent from the base-loe value (PC,,) or the max-
imal concentration was reached (25 mg of methacholine per milli-
liter). Bronchial hyperrcactivity was defined as a PC,, of 8 mg of

methacholine per milliliter or less.”* Bronchial responsiveness was
defined as a broachodilator response or bronchial hyperreactivity
(PC,, <16 mg of methacholine per milliliter). All tests met the
standards and goidelines of the American Thoraci Society, % and
the results were calculated on the basis of predicted values 50

Radiographic Studles

In all subjects, posteroanterior chest radiographs were obtained
tember 11, 2001 (usually within the one to two years),
A rotal of 78 fircfighters with World Trade Center cough

. high-resolution CT of the chest ar full inspiration and end expira-

tion. Sections that were 1 mm thick were obtained at 10-inm inter-
images were read independently by two readers who had no knowd-
edge of the subjects’ exposure statas or clinical findings; differences
of opinion were settled by consensus,

Statistical Analysia
Continuous variables are expressed as meana 8D, and categor-
ical variables arc expressed as relative its Of percentages.

Hyperreactivity was analyzed as a dichotomous variable 2t two cut-
off points (PC,, of 8 mg per milliliter or less or PC,, of 16 mg per
miliiliter or less). Using apalysis of variance, t-tests, or chi-square
tests as appropriate, we compared the clinical characteristics among

exposure groups and among subjects with World Trade Ccm
cough according to prognostic sabgroups: those with predomi-
nantly upper-airway symptoms {29 subjects) or lower-airway symp-
roms (95 subjects) or those with bronchial responsivensss (249 sub-
jects). The lengths of medical leaves were compared with use of the
Mann-Whitey U test. We used logistic ion to assess our
outcome {resumption of firefighting duties) after adjustment for
age, smoking status, and the presence or absencé of airflow obstruc-
ton; results are expressed as odds ratios and 95 percent confidence
invervals. A P vahue of less than 0.05 was considered w indicate sta-
ttistical significance. All rests were two-miled and performed with

J;.&‘ua: of SPSS software,

RESULTS

Alrway Hyperreactivity in Exposed Firefighters
without World Trade Center Cough

Between October 1 and 14, 2001, 391 firefighters
underwent medical screening examinations and 295
met the criteria for exposure, 102 of whom underwent
methacholine or bronchodilator challenge. Clinical
characteristics (sex, age, smoking status, and presence
or absence of respiratory symproms) did not differ sig-
nificantly either betiween the subjects who were cligi-
ble for testing and’ the subjects who actually were
tested or among the subjects in the two highest ex-
posure groups (data not shown). In this cohort of
295 firefighters, the average age was 41+7 years, the
mean tenure at the FDNY was 1326 years, and 13
percent were exsmokers. All reported cough within
24 hours after exposure, and none were on medical
leave. The mean FVC and FEV, values were within
normal limits in all groups, In the group of firefight-
crs with @ moderate level of exposure, the subjects
who were eligible for testing had significantly higher
FVC and FEV, values than did subjects who were ac-
tually tested (FVC, 96 percent vs. 89 percent of the
predicted vaiue; P=0.04; and FEV,, 98 percent vs.
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91 percent of the predicted value; P=0.003). Among
tested subjects there were no significant differences
between the mean spirométric values obtained before
the collapse of the World Trade Center and those ob-
tained afterward (FEV),, 103 percent and 95 percent
of the predicted value, respectively; FVC, 98 percent
and 92 percent of the predicted value). Among the
four exposure groups, there were no significant differ-
ences in respirator use during the first week (fewer
than 22 percent reported frequent use).

Bronchial hyperrcactivity (defined by a PCy, of
8 mg of methacholine per milliliter or less) was present
in 23 percent of firefighters with a high level of ex-
posure (77 subjects) and 8 percent of those with a
moderate level of exposure (26 subjects). Because age,
smoking status, and the presence or absence of air-
flow obstruction may influence hyperreactivity, logis-
tic regression was used to evaluate the association be-
tween the extent of and the likelihood of
hyperreactivity after adjustment for these variables.
Spirometric values obtained after September 11, 2001,
were used to adjust for the presence or absence of
airflow obstruction. There was a significant associa-
tion between the level of exposure and bronchial hy-
perreactivity: fircfighters with a high level of exposure
were more likely to have hyperreactivity than were |
those with a moderate level of exposure (relative risk, 7]
21.0; 95 percent confidence interval, 1.8 to 164; P=
O,Gl). The addition of variables rclatcé to the use of
respirators had no significant effect on the results.

Firefighters with Worid Trade Centsr Cough

All 332 firefighters who met the case definition for
World Trade Center cough were men (99 percent of
the FDNY workforce is male); the mean age in this
group was 43+7 years, and they had worked for the
FDNY for 2 mean of 157 years. Twenty percent were
exsmokers, and 3 percent were current smokers. All
had acute cough at the time of exposure; the frequen-
cies of other symptoms are listed in Table 1.

Sampie Case Report

A healthy 45-year-old deputy chief who had nev-
er smoked arrived at the World Trade Center shortly
after the second jetliner’s impact. He supervised med-
ical triage directly in front of the south tower when

it collapsed. Fe was buried under falling debris, from

which he was able to extricate himself. He reported
that the air was “darker than a sealed vault and thicker
than pea soup” and that he had gagging and a produc-
tive cough leading to near syncope. For two months,
he had a dry cough, sore throat, nasal congestion,
chest discomfort, exertional dyspnea, and nocturnal
symptoms (cough, tightness of the chest, and regur-

gitation) — predominantly lower-airway symptoms.

His cough resolved within six weeks after treatment

N Engt ] Med, Vol. 347, No. 11

TABLE 1. INCIDENCE OF UPFER- AND LOWER-AIRWAY
SYMPTOMS BEFORE AND AFTER THE COLLAPSE
OF THE WORLD TrADE CENTSR (WTC) AMONG FIREFIGHTERS
witH WT'C CouGH, ACCORDING TO THE LEVEL oF EXPOSURE
TO RESPIRATORY IRRITANTS AT THE Site.”

Hioy Lever.  Mooenare Leve.  Low LeveL
of Exrosme  or Exrosune  OF Exposum
{N=187)

Vimans {N=128) {N=17}
parcent
Before collapac 2 2 o
After collapsc 160 106 100
Upper-sirvay Tymptoms
Nastl congestion
Before collapse NA NA NA
After collapse 51 56 47
Nwm NA NA NA
After collapse ] 42 33
Sorc throar
Before collapse 0 1 0
After colltapse 82 74 80
Gastroesophageal reflux
discaset
Before collapse 4 4 18
After collapse 88 86 32
Lower-sirway symptoma
Before collapse 2 2 6
After coliapse 94 96 94
Wheeze
Before collapse 2 2 &
After coilapse 57 66 77
Chest discomfort
Before coliapse 1 0 6
Nmﬁhr collapse 86 85 82
symptoms}
Before coilapse i 1 g
Afier collapse 68 59 67

*To be classificd as occurring after the collapse of the World Trade Cen-
ter, 2 had to be ¢ither new or more severe since September 11,
2001. Levels of exposnre are defined in Figure 1. NA denotes not available,

{The symproms of gastroecsophageal reflux discase were heartbum, re-
gurgitation, and retrosternal chest burning.

$Noctumal symproms were distarbances in slecp that were due 1o cough,
wheeze, or shormess of breath.

with a cough suppressant, antibiotic, and inhaled cor-
ticosteroids.

Clinical Characteristics

Within 24 hours after exposure, all 332 firefight-
ers with World Trade Center cough reported having
a productive cough; the sputom was usually black to

vish and infiltrated with “pebbles or particles.” The
likelihood of World Trade Center cough was signifi-
cantly related to the magnitude of exposure (P<0.01):
World Trade Center cough developed in 8 percent

of those with a high level of exposure (128 of 1636),
in 3 percent of those with a moderate level of exposure
{187 of 6958}, in 1 percent of those with 2 low level

* September 12, 2002 + www.nejm.org - 809
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of exposure (17 of 1320), and in nonc of the firefight-
ers with no exposure (0 of 202). Most cases occurred
in firefighters with a high or moderate level of expo-
sure (Fig. 1). Firefighters with World Trade Center
cough began to seck medical attention in late Sep-
tember 2001. The peak incidence was in late Octo-
ber and early November, and by four months after the
collapse of thé¢ World Trade Center, few new cases

were reported (Fig. 2). The number of firefighters on
medical leave was minimal in September, probably as
a result of the continuing intense efforts at the World
"Trade Center site, but the low rate may also reflect
firefighters’ relatively high thresholds for reporting
respiratory symptoms.

By the time of evaluation, the cough had become

nonproductive in 58 percent of the firefighters. Ex-

35-1
30+
Presentation of WTC cough
254
Return to firefighting duties
| i O
% 20+ = .
2 ;s m
5
g, | |
10+
’ ¥
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Fiéure 2. Clinical Course of Worid Trade Canter (WTC) Cough.

World Trada Canter cough was defined ze a persietent cough that developad in the first six months after the coliapse and requirad
a medical leave from firefighting dutles for at leest four consecutive weeks. Return to firefighting duties (expressed as & percentage
of all returning firefighters) required clearance by 2 Fire Department of New York Ciiy physician.
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ertional dyspnea ocourred in 95 percent. Upper-airway
symptoms, including nasal congestion, nasal drip, and
sore throat, were reported by up to 82 percent (Ta-
ble I). Overall, 87 percent had new or worscning
symptoms of gastroesophageal reflux disease, which
were judged by most to be severe (Table 1). The in-
cidence of symptoms was not significantly different
among the four exposure groups.

The use of respiratory protection was not associ-
ated with a significantly decreased risk of lower-airway
symptoms, decreased pulmonary function, or airway
hyperreactivity. However, respirators were worn rarely
or not at all by 93 percent of firefighters on the day
of the collapse, by 85 percent on the day after the
collapse, and by 76 percent on the second through
sixth days after the collapse. Even when respirators
were used, the most common type was a simple pa-
per dust mask rather than a fitted respirator certified
by the National Institute of Occupational Safety and
Health (self-contained breathing apparatus, N95, or

dual-cartridge half-face P-100 respirator). By week 2,

65 percent of firefighters with World Trade Center

cough reported frequent use of respirators, and 71 per-
cent of those who so did used P-100 respirators.

Lung Function

Spirometric values obtained before and afier the col-
lapse of the World Trade Center are shown in Table 2.
FVC and FEV, values were less than 65 percent of

. the predicted values in 1 percent of firefighters before
the collapse of the World Trade Center and in 12 per-

cent and 14 percent, respectively, after the collapse.
There were significant declines in FVC (<0.01),
FEV, (P<0.01), and the maximal forced expiratory
flow between expired volumes of 25 percent and 75
percent of vital capacity (P<0.01). The magnitude of
the reductions in' FVC and FEV, was nearly equal,
with declines of at lcast 0.5 liter in 58 percent and
54 percent of firefighters, respectively. There were no
differences in spirometric values or the mag-
nitude of declines among the four exposure groups,
but the declines tended to be least in the group with
the lowest level of exposure.

Lung volumes and carbon monoxide diffusing ca-
pacity were within normal limits in 108 firefighters
with World Trade. Center cough who were tested.
There were no significant differences in values between
firefighters with abnormal findings on chest radiog-
raphy and those with normal findings. Sixty-two per-

Tm.ez. SPIROMETRIC VALUES IN FIREFIGHTERS WITH WORLD TRADE CENTER (WTC) Coua,
ACCORDING TO THE LEVEL OF EXPOSURE TO RESPIRATORY IRRITANTS AT THE SITE.*

VARIABLE ’ Beronr Cocrarse of WTCT
LITERS % OF PREDICTED

o AGE-ADJISTED
Arren Coarse o WTC Decreast
LETERS % OF PREDICTED LITERS

mean xsb {range}

High level of exposarc 4642082 92211 (70-120) 41120923 8115 (45-108)t ~0.62+078
Moderate lcvel of cxposure 4864098 95215 (45-143)  4.25:0.803 8315 (41-126)f ~073=076 -
Low level of exposure 4922054 989 (83-107) 4192057t 83x10(72-105)f ~—0.40+059

High level of exposure 3952071 95%13 (72-126) 3.43%0.75F B82xl6 -(35-110)3 ~0.56+0.70

Moderae kevel of cxposure 4.05:20.76 96314 (46-143)  3548x0.71F #3%16(39-128)F —0.64%0.69

High fevel of exposure 0.8520.05
Modenite level of exposure 0.84:20.06
Low lewel of exposure 0.83£0.05 -

4082052 99x12 (80-114) 34650473 B4:1l (68-103}F -0.37:043

0.83£0.08
0.82x0.08
0.8310.07

High ievel of exposure 3962093 8817 (62-120) 3.27x117€ 77x17 (19-107)

Moderate lovel of exposare 3.88:£0.94 87217 (42-121)
Low level of exposure 3.47£0.57 B1x15 (66-108)

3.22x0.94F 74x15 (30-103)%
3.06x083 73x18 (32-95)

“Levels of cxposurs are defined in Figure 1. FVC denotes forced vital capacity, FBY, forced

tery vohamne i one

expiratory
mmm&mmmwwmmmvdmdzsm%mmoFMww

capacity,

Values were obtaized one to two years before the collapse of the Wordd Trade Centee.
j;}’<£}01bvmlymafmmfocﬂwcommmevmmmbefnmthecoﬂnpscof’ﬁmWaﬂdM

Center,

§P=0.03 by analysis of variance for the comparison with the value obrained before the collapse of the World Trade

Center,
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cent of the firefighters who were tested (154 of 249)
had evidence of bronchial responsiveness; 53 of 332
(16 percent) had a ratio of FEV, to FVC of less than
0.75, 149 of 237 (63 percent) had reversible abnor-
malities on postbronchodilator spirometry, and 47 of
196 (24 percent) had airway hyperreactivity (defined
by a PC,, of 16 mg of methacholine per milliliter or
less) on challenge testing. Among 37 firefighters who
were assessed before antiinflammatory treatment was
begun, 24 percent had a PC,, of 8 mg of methacho-
line per milliliter or less and 35 percent had a PCy,
of 16 mg per milliliter or less.

Chest Imaging

The findings on chest radiography were unchanged
from base line in 319 of the 332 firefighters with
World Trade Center cough (96 percent). Thirteen
had lobar consolidation that resolved after antibiotic
therapy. Of the 78 subjects with normal findings on
chest radiography who underwent high-resolution
computed tomography during inspiration and expi-
ration (Table 3), 22 (28 percent) had no abnormalities.
Air trapping was scen in 40 of the 78 (51 percent),
and 12 of these patients (30 percent) had bronchial-
wall thickening (Fig. 3). Seven of 38 subjects with-
out air trapping (18 percent) had bronchial-wall thick-

TasLe 3. Prvpives oN Higa-Resorurion CT o THE CHEST
¢ PIREFIGHTERS WITH WORLD TrAnE CeNirR COUGH,
ACCORDING TO THE PRESENCE OR ABSENCE OF AIR TRAFPING.*

Am No Am
AL SuscTs Tharrmg  TRAPPING
Froomc INw78) {N=40} (N=238}
ne. (%)
Bronchial-wall thickening 19 12 (30) 7{18)
Bronchitis with inflammation of large 1 1(2) 1]
and small airways
discase 8
Ground-glass artenuation § 4(10) 143}
Ground-glass attenuation and 1 142y ¢
bronchial-wall thickening
Ground-glass acseovation and nodules 1 1(2) ¢
H-defined nodules and bronchial-wall 1 L) 1{3)
thickening

*Images obeained during fill inspiration were evaluated for bronchial-
wall chickening, which was subjectively identified by comparison with known
bronchial anatomy; bronchicotsis {bronchus with an internal dismeter thar
exceeded the internal diameter of the adjacent pulmonary artery); bronchi-
olar impacrion (dustered centrifobular nodules in 2 characteristic tree-in-bud
pattern); mossic attenuation; ground-glass opacities (hazy increased lung
deasity not associated with obscured underdying vessels); nodules; consol-
idsrion:; and emphysema. Images obtained during end expiration were com-
pared with those obteined during full inspiraion vo identify it trapping,
defined by regions of lung thae did not have an inercase in attenuation and
a decrease in wolume with expiration.

ening, Isolated parenchymal findings or parenchymal
findings in combination with airway abnormalities
were identified in 8 of 78 subjects (10 percent).
c‘..‘;

Within seven months after the collapse of the World
Trade Center, 48 percent of the firefighters with World
Trade Center cough had returned to active duty. The
resumption of firefighting durties was our primary out-

 come, because it required medical clearance by the

FDNY pulmonologist, including confirmation that
pulmonary function was normal without hyperreac-
tivity in those with prior evidence of hyperreactivity.
Ninety-threc percent of those with predominantly up-
per-airway symptoms (27 of 29) resumed firefighting
duties, as compared with only 34 percent of those
with predominantly lower-airway symptoms (32 of
95). Sixty-five percent of those without bronchial
responsiveness (62 of 95) resumed their duties, as
compared with only 20 percent of subjects with bron-
chial responsiveness (31 of 154). Logistic regression
showed that firefighters with predominantly upper-
airway symptoms were more likely to return to full
duty within this six-month period than were firefight-
ers with predominantly lower-airway symptoms (rela-
tive risk, 22.0; 95 percent confidence interval, 1.5 to
327; P=0.03). Firefighters without bronchial respon-
siveness were more likely to return to full duty than
were firefighters with bronchial responsiveness (rela-

Jétive risk, 4.8; 95 percent confidence interval, 2.5 to
9.2; P<0.001).

DISCUSSION

In the first days after the collapse of the World
Trade Center, fircfighters and other rescue workers
were exposed to enormous but unmeasured amounts
of dust and other particulate materials of various sizes.
The Centers for Disease Control and Prevention con-
cluded from an evaluation of environmental data that
the level of exposure to most substances (asbestos,
silica, heavy metalg, volatile organic compounds, and
polyaromatic hydrgcarbons) did not exceed limits sct
by the Natdonal Institute of Occupational Safety and
Heaith or the Occupational Safety and Health Ad-
ninistration,! with concentratibns of airborne and res-
pirable particulates ranging up to 2.3 and 0.3 mg per
cubic meter, respectively.! Fractionaton of airborne
chust samples revealed that 0.4 to 2 percent of partic-
ulates were respirable (that is, less than 10 um in acro-
dynamic diameter; many were less than 2.5 um) and
alkaline at a pH of no more than 12 (Chen LC: per-
sonal communication), However, most samples were
obtained after September 17, 2001,! when substantial
sertling of dust had alrcady occurred. The clinical and
physiological findings in patients with World Trade
Center cough and the airway-responsiveness findings
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Figure 3. High-Resoiution CT images Obtaired in a Firefighter with World Trade Center Cough.
A 1-mm-thick collimated section obtained at the level of the caring ina 40-year-old male firefighter shows thickening of the walls
of the bronchi to the upper lobes, which is most pronounced on the left {arrows).

in the cohort ofﬁreﬁghnﬁrs who were exposed but in

.whom the cough did not develop demonstrate that

there was clinically significant respiratory exposure.
World Trade Center cough occurred in 3 percent
of the workforce and in 8 percent of those present
during the acrual collapse. The majority had dyspnea,
chest discomfort, gastroesophageal reflux disease, and
upper-airway symptoms. Although this cohort had
reductdons in FVC and FEV, that were similar in
magnitude, with no change from the FEV,:FVC ratio
determined before exposure, the findings in these
subjects were predominantly attributable to airway ab-
normalities. Physiologically, there was a bronchodi-
lator response and hyperreactivity; radiographically,

- there was air trapping and thickening of the bronchial

wall without evidence of parenchymal changes.
The time of arrival at the World Trade Center site

provided an effective means to categorize the intensi-

ty of exposure to respiratory irritants. It was predictive

of the prevalence of airway hyperreactivity and the
incidence of World Trade Center cough.

Our study is one of the few that describe the in-
cidence of bronchial hyperreactivity after shori-term
exposure to respiratory irritants. Hyperreactivity oc-
curs in miners and construction workers, but only
years after long-term low-level exposure to airborne
particulates. 13 Bronchial hyperreactivity may occur
within hours after smoke inhalation.*1¢ We found hy-
perreactivity in about 2 quarter of the firefighters with
high levels of exposure, whether or not they had World
‘Trade Center cough. ,

Our finding of sinusitis, bronchial hyperreactivity,
and bronchial responsiveness in firefighters with World
Trade Center cough is important but not surpris-
ing.1720 An unexpected finding was that 87 percent
of such firefighters reported symptoms of gastroesoph-
ageal reflux disease; such symptoms are gencrally re-
ported by less than 25 percent of patients with chron-
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ic cough.1.21:32 Despite the strong associations berween
gastrocsophageal reflux disease and chronic cought”20
and between gastroesophageal reflux disease and asth-
ma, 23 it remains unclear whether gastroesophageal
reflux disease causes cither condition.?® The causa-
tive mechanism may be repeated aspiration of minute
amounts of refluxed material; vagally mediated esoph-
ageal, trachcobronchial, or laryngobronchial cough
reflexes; or neurally mediated bronchial inflamma-
tion. 22426 Involvernent of the posterior nasopharynx
is common in patients with gastroesophageal reflux
disease,?” whereas bronchial hyperreactivity may not
be present.?3 For these reasons, we classificd gastro-
csophageal reflux disease as an upper-airway symptom
Fig. 2).

( Ii th)c firefighters who reported inhaling and swal-
{owing dust at the site, new or worsening gastroeso-
phageal reflux disease may have resulted from dust-
induced irritation of the gastroesophageal tract. Stress
related to the terrorist attack and diet are also poten-
tial causes, but neither prescription medications rior
over-the-counter formulations were responsible, since
the symptoms were present before treatment for gas-
troesophageal reflux disease was initiated.2¢ Gastro-
esophageal reflux disease may have triggered the respi-
ratory symptoms or may have facilitated the persistence
of the airway irritation or inflammation; we belicve
the latter possibility is more plausible.

The firefighters with World Trade Center cough
had a similar magnitude of declines in FVC and FEV,.
Similar patterns have been reported in workers ex-
posed to inorganic particulates such as asbestos 8.2
and in brick workers,? whereas those exposed to toxic
gas may have reduced FEV,.:FVC ratios, as was the
case among victims of the industrial explosion in Bho-
pal, India.3 Despite the normal FEV,;:FVC ratios in
our subjects, airway obstruction was the predominant
physiological abnormality. Radiographic or physiolog-
jcal evidence of parenchymal lung discase was uncom-
mon, but high-resoiution CT did provide evidence of
air trapping. Air trapping could be duc to asthma,
bronchitis, emphysema, or bronchiolitis.?%#? Bronchi-
olitis obliterans is a consequence of injury caused by
the inhalation of a toxic substance and is characterized
by cither a classic pattern of obstruction or reductions
in FVC and FEV, of a simnilar magnitude.? Since lung
biopsy was not performed, we cannot exclude this di-
agnosis, but patients with bronchiolitis obliterans usu-
ally have no response to bronchodilators.?

Reactive airways dysfunction syndrome occurs af-
ter a brief, intense exposure to dust, fames, or vapors
in patients with no prior history of respiratory dis-
case 335 Tt i characrerized by persistent symptoms
of airway inflammation {cough, wheeze, and dysp-
nea) and bronchial hyperreactivity, In our study, the
absence of respiratory symptoms or disease before

September 11, 2001, was confirmed by a review of
medical records. In patients with reactive airways
dysfunction syndrome, respiratory symptoms and hy-
perreactivity persist for ar least six months.?2 Our
empirical therapy was directed at reducing inflamma-
tion through the use of nasal or inhaled corticoster-
oids and proton-pump inhibitors. Although this treat-
ment was not formally tested, the circumstances did

.not allow us time to devise a formal treatment trial.

‘Whether symptoms and hyperreactivity in firefight-
¢rs who worked at the World Trade Center site will
prove persistent, resulting in reactive airways dysfunc-
tion syndrome or airway remodeling, requires long-
term study. 2637

Will airway hyperreactivity, obstruction, or World
Trade Center cough occur in other workers and res-
idents exposed to the byproducts of the collapse of
the World Trade Center? Despite anecdotal reports
of similar findings in the population at risk, our find-
ings may overestimate the risk of this disease, because
overall, FDNY firefighters most likely had the high-
est level of exposure. Support for this conclusion is.
provided by the finding that airway hyperreactivity
and World Trade Center cough were more common
in the firefighters with a high level of exposure. Al-
ternatively, our findings may underestimate the risk
of this disease in the population at risk, becausc of
the healthy-worker effect. Respiratory disease (inchad-

ing asthia) is a medical exclusion criterion for the job

of an FDONY firefighter, and frequent medical moni-
toring identifics firefighters with respiratory impair-
ment and thus prevents them from performing fire-
suppression duties.

The rescuc and recovery efforts of firefighters at
the World Trade Center site resuited in the exposure
of a large cohort of workers to respirable particles and
vapors. Our findings indicate that the risk of airway
hyperreactivity and World Trade Center cough was
associated with the intensity of exposure. During the
first six months aftey September 11, 2001, 3 to 8 per-
cent of fircfighters v‘gith moderate to high levels of ex-
posure had cough severe enough to require medical
leave; these workers also had clinical and physiolog-
ical changes consistent with the presence of upper- or
lower-airway dysfunction (or both). Even fircfighters
without severe cough had physiological abnormali-
ties: airway hyperreactivity was present in 8 percent of
those with a moderate level of exposure and 23 per-
cent of those with a high level of exposure. Therefore,
participants in rescue and recovery work in such set-
tings need to be aware of the health risks involved.
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9/11 still haunts Pentagon workers, WTC rescuers

By Marilyn Elias, USA TODAY

A sizable minority of Pentagon workers and Ground Zero cleanup crew still have
post-traumatic stress disorder (PTSD) and depression symptoms after the Sept. 11
terrorist attacks, and many are not getting treatment, suggest reports out Monday.

Workers who were injured at the Pentagon and those who saw the injured or dead are in the worst shape,
according to an online study two years after the attacks.

“For the most part, people fared quite well, but some really need help and they're not getling it," says
psychiatrist Thomas Grieger of the Uniformed Services University of the Health Sciences in Bethesda, Md. He
and co-author Douglas Waidrep reported on their Pentagon study at the American Psychiatric Association
meeting in New York.

The survey, filled out anonymously by 267 workers, checked for PTSD and depression symptoms. About half
of the employees were civilians, ranging from secretaries to executives; most from the military were officers.

Among major findings:

*22% who were at work Sept. 11 have symptoms of PTSD, compared with 5% who weren't there,
*47% of the injured have PTSD symptoms, compared with 10% who were unhurt,

*Overall, 13% report PTSD; about two out of five are receiving treatment.

The fact that 22% who were at the Pentagon when it was attacked still have PTSD symptoms such as
flashbacks and anxiety doesn't surprise Charles Figley, a traumatic-stress expert at Florida State University,
There's evidence that frauma involving deliberate violence is particularly likely to trigger PTSD.,

For some at the Pentagon, seeking help "may imply weakness, that the terrorists have won,” Figley says.
Stigma and confidentiality concerns also might stop workers from getting heip, Waldrep says.

Many are stoical, Grieger says. "It's an experience they lived through, and they think it's an experience that
they're just going to have to live with."

The attacks killed 189 at the Pentagon and 2,749 at the World Trade Center.

in the Ground Zero study, 1,131 cleanup and recovery workers filed out mail surveys sent by researchers at
Columbia University. These workers had worse mental health than co-workers who weren't at Ground Zero,
study leader Raz Gross says:

+13% had PTSD symptoms, compared with 5% not involved in recovery efforts.

http://usatoday printthis.clickability.com/pt/cpt?action=cpt&title=USATODAY ram.+a0. SIAPNNA
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*9% showed symptoms of major depression, compared with 1% of those not at Ground Zero.

" «20% of cleanup workers had generalized anxiety disorder, a state of extremely high anxiety; 5% of workers
not at Ground Zero had these symptoms,

There's good reason to believe that workers haunted by 9/11 would benefit from treatment, says Harvard
psychologist Richard McNally, senior author of a recently published research summary on PTSD therapy. The
best proven treatment is cognitive behavior therapy, which carefully guides survivors in the imagined reliving of
a tfraumatic event and teaches ways to overcome anxiety, he says. Most evidence that this therapy works
comes from studies on civillans who had trauma symptoms for six years or more.

Find this article at:

hitp:/’www usatoday.com/news/health/2004-05-03-septi 1-ptsd_x.htm

I~ Check the box fo include the list of links referenced in the article.

hittp://usatoday.printthis.clickability. comy/pt/ept?action=cpt&title=USATODAY .com+-+9%...  5/4/2004
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Upper Respiratory Symptoms and Other Health Effects among Residents Living
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The authors investigated changes in respiratory health after September 11, 2001 (“9/117) among residents of the
area near the World Trade Center (WTC) site in New York City as compared with residents of a control area. In
2002, self-administered guestionnaires requesting information on the presence and persistence of respiratory
symptoms, unplanned medical visits, and medication use were sent to 8,200 households (22.3% responded)
within 1.5 km of the WTC site (affected area) and approximately 1,000 residences {23.3% responded) in Upper
Manhattan, more than 9 km from the site (control area). Residents of the affected area reported higher rates of new-
onset upper respiratory symptoms after 9/11 (cumulative incidence ratio = 2.22, 85% canfidence interval (C1): 1.88,
2.63). Most of these symptoms persisted 1 year after 9/11 in the affected area. Previously heaithy residants of the
affected area had more respiratory-ralated unplanned medical visils (prevalence ratio = 1.73, 95% Ci: 1.13, 2.64)
and more new medication use {prevalence ratio = 2.89, 95% Ci: 1.75, 4.76) after 9/11. Greater impacts on re-
spiatory functional limitations were aiso found in the affected area, Although bias may have contributed to these in-
creases, other analyses of WTC-related poliutants support their biologic plausibility. Further analyses are needed to
examine whether these increases were related 1o environmental exposures and o monitor fong-term health effects.

asthma; environmental poliution; New York City; raspiratory tract ciseasas; terrorism

Abbreviations: Ci, confidence interval: CiR, cumulative incidence ratio: WTC, World Trade Center.

Editor’s note: An invited commentary on this article The destruction of the World Trade Center (WTC) on
dappears on page 508, and the authors’ response appears on September 11, 2001 {“9/117) resulted in the release of large
page 511 amounts of pollutants into the surrounding areas. These

Cerrespondence to Dr. Shao Lin, Bureau of Environmental and QOscupational Epidemiology. New York State Department of Health, 547 River
Street, Foom 200, Troy, NY 12180 (e-mail; sxi05 @ heaith state.ny.us).
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pollutants included particulate matter, asbestos, metals, and
organic compounds (1), Initially, smoke and debris came
from the fires that erupted when the planes struck the build-
ings, followed by the release of airborne dust and debris
from the collapse of the buildings. Subsequently, the fires
that burned at the site for several months and clean-up activ-
ities released particulates. In many cases, dust from the col-
lapse infiltrated homes and apartments at a depth of up to
several inches (2). As people retuned 1o their residences,
settled dust was redispersed into the air,

One of the immediate public health concerns was the
effect of this intensive exposure to these air pollutants on
the health of local residents. Analyses of setiled dust sam-
ples collected 5-6 days after the disaster indicated that 1—4
percent by weight were particles that can be inhaled deeply
into the lungs (3) and are associated with respiratory dis-
eases. Adverse health effects could have arisen from both
acute high-level exposures and prolonged low-level expo-
sures. Moreover, it is unknown whether the adverse respi-
ratory effects, if they existed, were transient or persistent.
Studies of asthmatic Lower Manhattan residents found
worse symptoms and increases in medical care utilization
and asthma medication prescriptions after 9/11 (4, 5). To our
knowledge, these studies of persons with asthma are the
only published studies of the respiratory health of residents
near the site of the former WTC (“*Ground Zero”). The
pollution from the WTC disaster may have also caused
new disease among previously healthy residents of New
York City. Additionally, local residents complained about
upper respiratory and other symptoms consistent with eXpo-
sure to irritants. Since there are large residential communi-
ties around Ground Zero, the potential for respiratory health
effects from exposure to these agents deserves investigation,

The goals of the present study included 1) determining
whether there was an increase in the incidence of new-onset
and persistent upper and lower respiratory symptoms in res-
idents living near Ground Zero as compared with residents of
a control area and 2) investigating whether there was an in-
crease in symptom exacerbation among asthmatic residents
living near Ground Zero as compared with a control area,
Additionally, subgroups of residents with new-onset persis-
tent symptoms and asymptomatic persons were identified
and followed for assessment of chronic respiratory health
effects, including symptom persistence and physiologic ab-
normalities as measured by spirometry. In this paper, we
discuss the results pertaining o upper respiratory symptoms.

MATERIALS AND METHODS
Study design and study population

This retrospective cohort study was started 8 months after
5/11 (May 2002). The cumulative incidence of reported new-
onset and persistent new-onset upper respiratory tract symp-
toms and unplanned medical visits/medication use among
residents living near Ground Zero (the affected area) was
compared with the incidence in 2 controt pepuiation. Poten-
tial study buildings were selected so as to include major
population areas below Canal Street in Lower Manhattan,
These buildings were then stratified by housing character-

istics (e.g., low- or high-income rentals, cooperatives or con-
dominiums, public housing complexes) and selected to
include a range of these characteristics. Finally, 2000 US
Census data were examined to ensure that the final study
buildings were representative of the range of sociceconomic
characteristics present in the underlying population of Lower
Manhattan.

The area defined as the affected area is located within 1.5 km
of the former WTC site and includes 49 buildings in
Lower Manhattan with approximately 9,200 houscholds.
A control area was used for comparison, because the health
histories of residents living near the WTC prior to 9/11 were
not available and respiratory diseases usually have a strong
seasonal component. The prevailing wind direction was
considered in selecting the control area, Therefore, areas
south, east, and west of the WTC that were impacted by
the plume, including Brooklyn, New Jersey, and Staten
Island, were excluded from the control area, Efforts were
made to identify control buildings in census blocks with
similar characteristics as the affected area. The control area
comsisted of approximately 1,000 households in five Upper
Manhattan apartment buildings more than 9 km from the
WTC site. To obtain a large, representative sample in the
affected area, we oversampled the population of the affected
area at a 9:1 ratio (affected area:control area). Figure | shows
the study areas and the prevailing wind directions at John
F. Kennedy International Airport for September 11-30, 2001,

All residents of the identified affected and control build-
ings were eligible to participate in the study. Up to four
residents in each houschold were asked to complete the
questionnaire. To eliminate confounding effects due 1o res-
idential mobility and to minimize potential misclassification
due to occupational exposure, we excluded persons reeting
any of the following criteria: 1) born after 9/11; 2) tempo-
rarily moved out of the residence after 9/11 and returned on
or after January 1, 2002; 3) did not reside at the current
address on 9/11; or 4) lived in the control area but worked
in the affected area,

Study materlals and procedures

A study packet containing a cover letter, consent forms,
questionnaires, and a stamped, addressed envelope was
mailed 1o all apartments in the study buildings. The study
packets also contained information about Project Liberty
(a federally sponsored program providing free crisis coun-
seling services to those affected by the WTC disaster) for
persons who experienced anxiety while reviewing the ma-
terials. To accommodate the needs of the large populations
of non-English speakers in the study areas, translations of
the study materials were available for Spanish- and Chinese-
speaking residents.

The questionnaires inciuded a household questionnaire and
four individual questionnaires. An adult resident was asked to
complete the household questionnaire by providing informa-
tion on the age, gender, and asthma status of all househoid
meinbers. The household questionnaire also asked about the
condition of the apartment immediately after 9/11, the dura-
tion and frequency of odors or dust in the apartment, and any
cleaning, sampling, or inspections that were performed.

Am J Epidemiol 2005;162:499-507
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FIGURE 1. Locations of study buildings in the affected and control areas, Workd Trade Center Health Survey, New York City, 2002, {1 mite =

1.61 km).

In households with more than four persons, two adult
residents and the iwo oldest residents under age 18 years
were asked to complete the individual questionnaire, For
children younger than age 12, a parent or legal guardian
compieted the questionnaire. The individual questionnaire
was primarily designed to estimate the prevalence and in-
cidence of asthma and respiratory symptoms. This question-
naire was derived from the International Union Against
Tuberculosis and Lung Diseases questionnaire and the
International Study of Asthma and Allergies in Childhood
questionnaire, both of which have been validated and used
in epidemiologic studies 1o detect symptoms associated with
asthma and bronchial hyperresponsiveness (6-9).

For questions about upper and lower respiratory symp-
toms and irritation symptoms, the resident was asked
whether the problem had occurred in the past 12 months,
whether it started after 9/11, whether it worsenad after 9711,
and, depending on the type of symptom, either the average
frequency or the perceived severity of the symptom during
the past 4 weeks. Additional guestions assessed unplanned
medical visits (utpatient visits, emergency department vis-
its, and hospitalizations), physician diagnoses of asthma and
other respiratory disorders, use of asthma medication, and
respiratory functional status. The questionnaire aiso included
guestions related to sociodemographic factors, smoking his-
tory, temporary residence changes after 9/11, and employ-
ment location. After receipt of a completed questionnaire,
a Metre Card with a value of $6 was mailed to the partici-
pant to acknowledge participation.
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The study packets were initially distributed 1 year after
9/11 (+4 months) via bulk mail. Because of inconsistencies
in the handling of this material, additional deliveries were
made to each residence by hand. Where access could not be
gained to make hand deliveries, the packets were left in
building lobbies. Finally, in addition to the bulk mailing,
a first-class mailing of the packets was made to all house-
holds, followed by a reminder postcard. After distribution of
the packets, field-workers spent time in the buildings to en-
courage participaiion, provide additional copies of the study
materials, and answer questions, The days and times of these
outreach activities were varied to maximize the numbers and
types of persons encountered. Posters advertising the study
were placed in and around the buildings. Further publicity
about the study was generated through notices in local
newspapers and building newsletters, as well as by staff in
attendance at meetings of community boards and tenant
organizations and local health fairs. To estimate potential
selection bias, we selected one building in the affected area
(440 apartments) and two buildings in the control area (240
apartments) to receive additional outreach, These intensive
outreach activities included addiiional mailings, advertise-
ments, and time spent in the buildings by field-workers.

Cuicome definitions

Health outcomes were defined on the basis of reported re-
spiratory symploms, unplanned medical visits, physician di-
agnoses, medication use, respiratory functional imitation, and
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the time period in which symptoms occurred. “New-onset”
symptoms were defined as upper respiratory symptoms that
began after 9/11. A “persistent new-onset” symptom was a
new-onset symptom that had bothered the respondent “*some™
or “alot” in the 4 weeks prior to completing the survey,

Statistical analysis

Because of variations in the number of persons residing
in each apartment and the lack of information about the
number of persons in nonresponding households, the re-
sponse rate was calculated using the number of responding
households as a numerator. Packets that were returned
marked “vacant” were omitted from this calculation,

The demographic characteristics of participants in the
affected and control areas were compared using the %2 test.
For new-onset respiratory health outcomes, we computed
cumulative incidence by dividing the number of participants
with a new-onset outcome after 9/11 by the total number of
participants. However, the denominators for unplanned
medical visits, new diagnoses of asthma, and medication
use were based on the subgroup of participants who were
“previously healthy” (ie., free of a physician's diagnosis of
asthma, emphysema, chronic obstructive pulmonary dis-
ease, and chronic bronchitis prior to 9/11). Cumulative in-
cidence ratios (CIRs) comparing the affected and control
areas were computed, and 93 percent confidence intervals
were used to estimate the precision of the CIRs. For respi-
ratory functional status (before and after 9/11), prevalence
rates (the number of persons in a disease status category
divided by the total number of participants in each area)
and prevalence ratios and their 95 percent confidence inter-
vals were computed. Finally, the ¥ test was used to com-
pare data for the self-described breathing statements.

Unconditional logistic regression analysis was used to
compute adjusted odds ratios while controlling for potential
confounders, including age, gender, education, race, and
smoking. Education was used as a surrogate for socioeco-
nomic status, because information about education was
more complete (11 percent missing data) than information
for income (25.3 percent missing data), and education and
income were highly correlated. Because respiratory diseases
are not rare events, adjusted odds ratios from logistic
regression tend to consistently overestimate the CIRs.
Therefore, the crude CIRs and 95 percent confidence inter-
vals are presented in the tables, and adjusted resulis were
used only to determine whether the results were still statis-
tically significant after controlling for confounders.

RESULTS

A total of 9,168 survey packets were sent to residences in
the affected area, and 962 packets were sent to residences in
the control area. After exclusion of apartments that were
definitely vacant, household response rates were 22.3 per-
cent in the affected area and 23.3 percent in the control area.
Among the buildings targeted for increased outreach, the
response rates were 43.8 percent and 40.3 percent in the
affected and control areas, respectively. A 1ol of 533 re-
spendents (17.3 percent) were excluded from the analysis on

TABLE 1. Demographic characteristics (%) of residents of the
affected area (n = 2,362) and the control area {n = 291}, World
Trade Center Health Survey, New York City, 2002

b vatue

Characteristic Affected area Control area

{x* test)
Gender 0.35
Male 38.0 41.0
Female 62.0 59.6
Age {years) <0.0001
034 234 238
35-84 51.0 35.3
=65 2586 40.9
Annual household
incoma <{0.0001
<$24,909 347 19.9
$25,000-549,909 18.8 19.9
$50,000-$99,999 238 305
=$100,000 229 296
Raca/ethnicity*
Hispanic 14.1 7.8 0.003
Asian 16.3 3.3 <0.0001
African-American 8.4 11.8 0.08
Whita 61.0 79.4 <0.0001
Other 48 4,7 0.95
Education 4.0002
Not a high school
graduate 20.3 11.0

* Race/ethnicity groups were not mutually exclusive; therefore,
percentages do not add up to 100%. For caiculation of p values,
instead of an overall x* tost, paired ¥ tests were performed for sach
race/ethnicity group versus the other groups combined,

the basis of the four criteria described in Materials and
Methods, giving us a total of 2,362 participants in the af-
fected arca and 291 in the control area.

Although we attempted to make the residents of affected
and control areas demographically comparable, differences
remained. The affected area had diswibutions of age and
nhousehold income that were significantly different from
those of the comparison area (table 1), In paired ¥’ tests, there
were significantly higher proportions of Hispanics, Asians,
and residents with less education (i.e., not high school grad-
uates) but lower proportions of African Americans and Cau-
casians from the affected area as compared with the control
area. In general, these demographic differences are similar to
differences in the underlying populations according to 2600
US Census data. Since low socioeconomic status is associated
with asthma, these variables were considered potential con-
founders and were controlled for in the multivariate analyses.

Tabie 2 describes the relation between residence in the
affected area and upper respiratory and imritation Symptoms.
Rates of ali new-cnset symptoms were significandy higher
in the affecied area afier we controlled for potential con-
founders (CIRs were 3.00-4.23), Residents of the affected
area reported a significantly higher rate of at jeast one of
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TABLE 2. Incidence of upper respiratory symptoms after September 1, 2001, and associated cumulative incidence ratios among
residents of the affected area (n = 2,362) versus the controi area (7 = 281), World Frade Center Health Survey, New York Cily, 2002

New-onsat New-onset persistent
Sympiom{s)
No. Yo Cla* 85% Cl* No. Y% CIR 95% C!
Eye irritation or burning 1,143 52.9 3.22 245, 4.25% 5N 21.2 3.43 2.18, 5,401
Nose iritation or burning 838 41.3 4.23 282 6.11¢ 432 183 3.80 2.26, 6.38¢
Nasai congestion 864 40.7 312 226, 4311 486 208 4.28 255 717+
Hoarse throat or other throat irritation 1,142 53.1 34 2.58, 4.55¢% 543 23.0 334 2.18, 8144
Sinus congestion 719 34.2 3N 2.18, 4.444 425 18.0 4.76 285, 8.55¢
Noss bleading 310 13.7 3.47 1.92, 6.24% 1 4.3 2.48 1.02, 8.06
Recurring headaches 720 33.3 3.00 2.12, 4.26+ 449 19.0 5.03 2.80, 9.03+
Gne or more of the above symptoms 1,698 718 2.22 1.88, 2.63¢ 1,031 43.7 3.02 2,28, 4.02+

* CIR, cumuiative incigence ratio: Cl, confidence interval,

t The effect was still statistically significant (p < 0.08) after adjustment for age, gender, education, race, and smoking.

these new-onset symptoms (71.8 percent) than did controls
{32.3 percent), an increase of 121 percent (CIR = 2,22, 95
percent confidence interval (CI): 1.88, 2.63). Furthermore,
the persistence of these new-onset symptoms was signifi-
cantly higher in the affected area. CIRs ranged from 2.49 to
5.03, with the highest CIRs being for congestion symptoms
and recurring headaches. Affected-area residents also re-
ported a significantly higher incidence of at least one per-
sistent new-onset symptom (43.7 percent) than did controis
(14.4 percent}—a 200 percent elevation (CIR = 3.02, 95
percent CI: 2.28, 4.02).

Data on medical visits and medication use after 9/11 among
previously healthy participanis are presented in 1able 3. The
incidence of unplanned medical visits for respiratory prob-
lems was significantly increased in the affected area (14.5
percent) over the control area (8.4 percent; CIR = 1.73,
95 percent CL: 1.13, 2.64) after we controlled for potential
confounders. A significantly higher proportion of affected-
area residents started using respiratory medication after 9/11
(18.0 percent) in comparison with controls (6.2 percent)

{(CIR = 2.89, 95 percent CI: 1.75, 4.76). By examining med-
ication use in the past 4 weeks as an indication of disease
persistence, we found that affected-area residents reported
significantly higher rates (15.1 percent) than controls (6.2
percent) (prevalence ratio == 2.44, 95 percent CI: 1.48, 4.02).
In particular, use of fast-relief (9.7 percent) and controller
(10.4 percent) asthina medications was significantly higher
in the affected area. The rates of new diagnosis of asthma
and use of more medication after %/11 were not statistically
significantly different between two areas.

We examined three indicators characterizing different
degrees of shertness of breath with exertion before and after
9/11 (table 4). Before 9/11, data for all three indicators were
similar in the two areas. However, after 9/11, these indica-
tors pointed to greater increases in the degree of shortness of
breath in the affected area (prevalence ratios were 1.51-1.83).
When the participants were asked to describe their breathing
in the past 4 weeks (data not shown), approximately 16
percent of respondents in the affected area reported that they
had “regular trouble with breathing, but it always got

TABLE 3. Incidence of medical consuitations, asthma diagnoses, and use of respiratory medication after September 11, 2001, among
previously healthy* residents of the affected area (n = 2,362) versus the control area {n = 291), World Trade Center Health Survey,

New York City, 2002

Affacted area Contral area Cumulative 95% confidence
No. o Mo, ag, incidence ratic interval

Unplarined medical visit{s} for respiratory problems in

past 12 months 286 14.5 21 8.4 1.73 1.13, 2.641
Physician diagnosis of asthma after September 11 101 5.0 & 12.0 1.50 0.69, 3.24
Started using respiratory medication after September 11 340 18.0 15 8.2 2.89 1.75, 4.76%
Used more respiratory medication after September 11 82 33 3 1.3 2.64 0.83, 834
Used respiratory medication in past 4 weaks 285 151 15 5.2 2.44 1.48, 4.02¢
Used fast-reiieft asthma medicing in past 4 weeks 178 9.7 g ag 2.558 1.32, 4914
Used controller§ asthma medication in past 4 weeks 191 10.4 10 4.3 2.44 1.31, 4585+

* No diagnosis of asthima, chironic obstructive pulmonary disease, chronic bronchitis, or other iung disease bafors September 11, 2001,
I The effect was stili statistically significant {p < 0.05) atter adjustment for age, gender, education, race, and smoking.

 Asthma medication that induses rapid bronchoditation of the alrways.

§ Asthma medication that can either prevent inflammation or maintain bronchoditation.
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TABLE 4. Self-reported prevalence of shortness of breath with varying levels of exertion before and after September 11, 2001, among
residents of the affected area (n — 2,362) versus the control area (n = 291), World Trade Center Health Survey, New York City, 2002

Affecied area

Control area

Level of exertion o P vy ” Pre:'aaé%nce SS%i;‘;’gﬁgfﬁm
Shortnass of breath when hurrying on level ground or
walking up a slight hill
Before Septernber 11 541 261 61 24.0 1.09 0.86, 1.37
After September 11 1075 53.8 71 320 1.68 1.38, 2.05%
Shortness of breath whan walking with other paople of
one’s own age on ievel ground
Before September 11t 325 15.8 38 14.8 1.08 0.78, 147
After September 11 730 38.6 47 211 1.83 1.41, 2.38%
Having to stop for breath when walking at one’s own
pace on level ground
Before September 11 303 14.4 38 15.1 0.95 0.70, 1.30
After September 11 653 32.9 50 217 1.51 1.18, 1.95%

* The effect was still statistically significant (p < 0.05) after adjustment for age, gender, education, race, and srroking.

completely betier” as compared with 10 percent in the con-
trol area (p < 0.03). Furthermore, significantly more resi-
dents of the affected area reported that their “breathing was
never quite right” {21 percent) as compared with residents
of the control area (9 percent) (p < 0.05).

DISCUSSION
Respiratory outcomes

In the current study, we found that incidence rates of at
least one new-onset upper respiratory symptom and all in-
dividual symptoms were significantly increased by 122
percent and over 200 percent, respectively, among affected-
area residenis. Additionally, almost half of residents in the
affected areareported persistence of these symptoms, and the
rate of persistent new-onset symptoms was increased by 200
percent. Prezant et al. (10) reported that among firefighters
with high or moderate levels of exposure, 54 percent had
nasal congestion and 41 percent had nasal drip after 9/11.
Eighty-two percent of the firefighters who had high levels of
exposure experienced sore throat after 9/11. Banauch et al.
(11} reported persistence of symptoms and bronchial hyper-
reactivity among these firefighters 6 months after 9/11.

Among previously healthy residents in the affected area,
we found a 73 percent increase in unplanned medical visits
and a 189 percent increase in new medication use for re-
spiratory problems after 9/11. Moreover, there was a 144
percent increase in the use of respiratory medication in the
past 4 weeks, including use of fast-relief and controller
medicines, among previously healthy saffected-area resi-
dents, Additionally, the self-described respiratory functional
status of affected-area residents was impacted more than
that of control-area residents. Shormess of breath with varying
levels of exertion was significantly higher in affected-ares
residents than in the conirols. Self-reporied descriptions of
breathing during the past 4 weeks also indicated signifi-
cantly higher levels of breathing trouble in the affected area.

Szera et al. (5) found that visits to a health clinic for asthma
and prescriptions for asthma medication both increased
among pediatric asthma patients after 9/11. All of these find-
ings suggest that residents near Ground Zero experienced
a significant increase in respiratory diseases related to the
WTC disaster and that these symptoms were still persistent
in a significant portion of the residents after 1 year.

Our siudy was one of the earliest of the few studies to
estimate the incidence of respiratory disease among resi-
dents of Lower Manhattan after /11, Both Fagan et al. (4)
and Szema et al. (5) studied residents of Lower Manhattan;
however, their populations were restricted to persons with
asthma. Although residents near Ground Zero were probably
not exposed 10 air pollution levels as high as those of the
firefighters involved in WTC rescue, recovery, and clean-ap
activities, we have shown that residents of the affected area
did report significantly more upper respiratory symptoms
than residents of the control area.

Ambient alr quality after 9/11

The New York City Department of Health and Mental
Hygiene (12) measured the levels and composition of out-
door and indoor surface and airborne dust from November
4 to December 11, 2001, in residential areas near Ground
Zero and in a comparison area. That study found a greater
percentage of synthetic vitreous fibers, asbestos, quartz,
calcite, portlandite, and gypsum in settled dust in Lower
Manhattan than in the comparison area. The Environmental
Protection Agency collected dust samples at various loca-
tions in the immediate vicinity of the WTC site 1-2 days
after 5/11 (2). The WTC samples of particulate matter less
than 2.5 ym in diameter were alkaline and composed pri-
marily of calcium-based compounds such as calcium sulfate
(gypsum) and calcium carbonate {calcite). Gypsum and cal-
cite can irritate the mucus membranes of the eyes, nose,
throat, and upper airways {(13), and calcium carbonate dust
can cause coughing, sneezing, and nasal irritation (14).
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Although smoke or debris might have contributed to the
increase in adverse respiratory health outcomes in this study,
psychological stress might also have played an important
role in these effects (15). In the current study, we could
not determine whether environmental factors, psychological
distress, or both contributed to the increase in respiratory
symptoms, since psychological factors were not examined.

Strengths and limitations

This study is an important first step in identifying the
acute and chronic respiratory health impact of the WT'C
disaster. Of the few studies that have investigated respiratory
health among residents of Lower Manhattan after 9/11, it is
one of the largest. This study responded to local residents by
examining specific symptoms of concern to the community.
The design and analysis used in this study allowed for the
control for seasonal and socioeconomic confounding ef-
fects. In addition, the use of a cohort design allowed for
examination of multiple health outcomes.

Although intensive outreach activities were implemented
as described in Materials and Methods, we obtained low
response rates. This may have been due to the emotional
aftermath of the disaster—residents might not have been
willing to answer questions that would provoke an emo-
tional reaction. In addition, at the time of this study, the
residents of Lower Manhattan were inundated with forms
from government agencies and other organizations. The
amount of information requested during this time was prob-
ably overwhelming. In addition, residents may have thought
they had already completed a questionnaire when in fact
they had not. New York City also has a history of lower
response rates. The 2000 Census only recorded a final re-
sponse rate of 33 percent in New York City, despite intense
advertising and door-to-door follow-up, More importantly,
a significant number of residents moved out of the affected
area after 9/11. For this reason, if the denominator for cal-
culating the household response rate was overestimated
{despite attempts to identify vacant households), the actual
response rate would have been underestimated.

The low response rates, although similar between the two
study areas, may have introduced selection bias. That is,
residents who experienced symptoms, especially those
who lived in the affected area, might have been more likely
1o participate than those who did not. This could have caused
the incidence of new-onset symptoms to be overestimated,
particularly in the affected area. To minimize this bias, we
emphasized the importance of participation for people with
and without breathing problems during recruitment activi-
ties. In addition, generai terms such as “breathing or iung
problems” rather than specific terms bike “asthma™ were used.

To examine possible selection bias due 10 low response
rates, we compared results for the buildings targeted for in-
creased outreach and the nontargeted buildings. Results from
the targeted buildings, in which higher response rates were
achieved, are assumed to be more accurate and representative.
If there was selection bias, we would expect to find 2 weaker
exposure-disease association in the targeted buildings. In-
stead, we found that the risk estimates for new-onset and
new-onset persistent symptoms were consistently higher in
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the targeted buildings than in the nontargeted buildings (see
appendix table ). These results suggest that any selection bias
was in the opposite direction than we would have expected
(i.e., the true association may have been underestimated).

Another potential problem with this study is reporting
bias. Affected-area participants may have recalled or re-
ported more symptoms than the controls. To prevent such
reporting bias, we asked symptom questions not only qual-
itatively but also quantitatively, by including guestions on
specific time frames, severity, and frequency, which are less
prone to recall bias. To estimate potential reporting bias, we
compared rates of self-reported physical disability (which
should not have been related to WTC exposures) between
the affected area and the control area. The similar rates in
the two areas (14.7 percent and 13.1 percent, respectively)
indicate no significant reporting bias due to residence area.
A participant responding affirmatively about every symptom
may have been affected by recall bias (n = 10). Minimal
changes were observed when these persons were excluded
from the analysis. We believe recall of unplanned medical
visits, including emergency department visits and hospital-
izations, is more likely to be accurate than recall of symp-
toms, since such events are more likely to be memorable,
and we solicited informarion on the reason for and exact
month and year of the visit. Among respondents reporting
a specific respiratory symptom, we compared the propor-
tions who had unplanned medical visits. We found that the
proportions were similar in the affected and conirol areas for
most sympioms, If there was overreporting in the affected
area, the proportion of persons reporting a specific symptom
who also had unplanned medical visits should have been
lower in the affected area than in the control area. Therefore,
there is no clear evidence of reporting bias on the basis of
our limited assessment. In general, reporting bias can be
minimized by using objective indicators (e.g., medical
records) rather than self-reported information. In this study,
it was not feasible to review medical records, Additionally,
an analysis of medical records would probably have under-
estimated or completely missed the less severe symptoms
included in our survey.

One final area of concern is the possibility of exposure
misclassification. As described above, we excluded persons
with evidence of residential mobility and exposures unre-
lated o their area of residence in order to minimize this bias.
However, an unidentified group of affected-area residents
may have altered their behavior, spending less time at home
in the aftermath of 9/11. Thus, their actual exposure may
have been overestimated. On the other hand, it is also pos-
sible that control-area residents were impacted by the WTC
plume in unforeseen ways,

Conclusion

This study suggests that residents who lived near Ground
Zero on 9/11 reported significantly more upper respiratory
and irritation symptoms, unplanned medical visits, and use
of respiratory medications and decreased respiratory fung-
tonal status after 9/11. In a significant portion of the resi-
dents, these symptors persisted 1 year after 9/11. Although
we cannot rule out the possibility thar selection and
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reporting bias may have contributed to these increases,
chemical analyses of WTC-related potlutants by other re-
searchers support the biologic plausibility of these findings.
Further analyses are needed to examine whether increases in
reported respiratory disease can be related to differences in
exposure and to monitor the potential long-term health ef-
fects of the 9/11 disaster in this population.
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APPENDIX TABLE 1. incidence of new-onset and persistent new-onset upper respiratory symptoms after September 11, 2001, among
residents of the affected area versus the control ares, by level of cutrgach (targeted areas and nontargeted areas), World Trade Center
Health Survey, New York City, 2002

New-cnset symptoms Persistent new-onset symptoms
Symplom(s} Targeted area Nontargeted area Targeted area Nontargsted area
CiR* 95% Ci* CIR 85% CI CIR 95% o1 CiR 95% O

Eye irritation or buming 4.50 272,745 276 1.99, 3.88 4.28 202,810 3.22 1.81, 5.74
Nose irritation or burning B.96, 4.07,14.73 319 211, 4.83 5.88 2.33, 13.82 3.38 1.76, 6.37
Nasal congestion 5.47 288, 10.38 2.50 1.72, 3.62 9.24 3.48, 24.69 3.32 1.81, 6.09
Hoarse throat or other

throat irritation 4.62 2.81, 7.61 3.08 218, 4.36 4.22 2.18,8.15 3.42 1.92, 6.08
Sinus congestion 6.42 3.08, 13.35 240 161, 3.59 8.53 2.70,15.82 4.83 219, 10.65
Nose bleeding 10.56 2,60, 42.89 241 1.26, 4.59 5.08 1.20, 21.47 218 .69, 6.81
Recurring headaches 5.19 273, 9.89 2.48 1.84, 375 8.16 3.04, 21.91 4.41 212, 916
One or more of the

above symploms 3.46 248, 482 1.83 151, 2.21 3.69 237, 5.74 3.0t 2407, 4.37

* CIR, cumulative incidence ratio; €1, confidence interval.
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Zero for Heroes

Many of the people who spent months in the pit at ground zero have
respiratory ailments. And no health insurance. And no aid from the
government. Why?

October 20th, 2003

By Greg Sargent

David Rapp used to pride himself on being an active guy. A 250-pound
construction worker, he drove piles on the Williamsburg Bridge and on projects
all over the city. He could carry a sack of cement on his shoulder as easily as you
carry an order of takeout sushi back to your desk. He liked fixing cars. He went
crabbing in Jamaica Bay.

Then came September 11. Rapp spent several months at ground zero, drilling
steel reinforcements into the “bathtub wall"-the slurry wall between the pit and the
Hudson River that prevented the water from flooding the area. ‘

Rapp’s iliness began with a faint dizziness and shortness of breath, but it steadily
got worse. Before long, he was useless to his former employers. They laid him
off. Now Rapp is very, very sick. He's suffering from severe puimonary disease-
meaning he never gets enough air. He has frequent respiratory infections. He's
on twelve medicines. He carries an oxygen tank wherever he goes. "I just went
straight down,” Rapp says, his voice somewhere between a whisper and a rasp.
“it's real depressing.”

He's learning to accept the fact that he may never work again. But with that
comes a question: How is Rapp, whose medical costs are now covered by
temporary state workers’ comp, going to pay for his treatment in the future?

“'m a scared guy right now,” says Rapp, who clearly isn't accustomed to making
such an admission. “'m in real bad trouble. There are a lot of claims coming in
right now, I'm afraid my pharmacy will tell me I'm cut off. | rely on my medicine to
breathe.”

Rapp is one of perhaps thousands of peopie who are not cops or firefighters but
who toiled at ground zero and are now sick, even disabled, from asthma, chronic
infections, and other respiratory ilinesses. These conditions, some experts
maintain, were caused by the “crud”-the mixture of dust, ash, fumes from burning
plastic, pulverized concrete, and vaporized human remains around ground zero.

Unlike the cops and firefighters whose heroism-and subsequent illnesses-have
gotten huge amounts of attention, these other workers lack the medical safety



net and pension enjoyed by the guys in uniforms. So they are scrambling for
treatment in all kinds of ways. Some are on waiting lists for financially strapped
private programs. Others are still battling for workers' comp. Still others are
defying doctors’ orders and working-because with a job comes health insurance.
While some have found temporary treatment, they all share an uncertain future,
with no guarantee that they'li get the long-term care they'll need.

“Thousands of people are facing lives tumed upside down by iliness-without
access to care.”

The reason for this is not hard to divine. Two years have passed since the
attacks, and there has been no comprehensive effort by the federal government
to treat people who got sick helping out at ground zero. incredibly, thousands of
people are ill from a national disaster, and the federal government is AWOL.

“From a public-heaith standpoint, this is an intolerable outrage,” says Dr. Stephen
{ evin, who oversees a program at Mount Sinai Hospital that screens thousands
of patients with ground-zero-related illnesses. “There is a patchwork, at best, of
treatment resources for a limited number of people. But this requires a serious
federal response. Hundreds and hundreds of people are facing lives turned
totally upside down by illness-without access to care.”

They include volunteers with no insurance; people whose workers'-comp claims
have been stymied by insurance companies; and others who were laid off after
9/11 because they were too sick to work-and lost their insurance. These are the
same people, you may recall, who were hailed as heroes after 9/11, with
adulatory bumper stickers and THANK YOU signs along the West Side Highway.

What made them ill? There was the hydrochloric-acid mist released by plastics
smoldering in the wreckage. Also, the falling towers ground a huge amount of
concrete into powder so fine that it could be inhaled deep into the lungs. These
irritants caused swelling that led to sinusitis, laryngitis, bronchitis, asthma.

Marvin Bethea developed bad asthma. When the towers fell, Bethea, a
paramedic, was tending to people in a nearby bank. He found himself inhaling air
so dense, he recalls, that “it felt like someone was dumping dirt down my throat.”
Two years later, his doctor has told him his condition is so bad that he should quit
his job, which entails running up stairs with heavy equipment. But he’s stiil
working-because without the job, he'd lose the health insurance.

The plight of these workers has been taken up by politicians here and there,
notably Hillary Clinton and Representative Carolyn Maloney. Maloney is drafting
legisiation that would require the government to pay the medical costs of all
responders without coverage who were injured or sickened at ground zero.
“Three thousand rescue workers, and probably thousands more, are stili



suffering from health problems that are a direct result of their work at ground
zero,” she says.

in recent weeks, Levin has done an extensive assessment of his program, which
has screened nearly 8,000 victims. And he made two striking discoveries. The
first: Ground-zero workers who are being examined now are showing roughly the
same rates of illness as they did last year. “We're finding that these problems are
not going away,” Levin says.

The second revelation is no less surprising. Mount Sinai also runs a treatment
outfit that has cared for around 400 people. And of those patients, Levin says, 40
percent have no insurance whatsoever. “This disturbing new finding further
illustrates how our fragmented system fails people every day,” says Clinton.

The environmental fallout of 9/11 has finally enabled Democrats to stake out a
ground-zero-related issue of their own. Clinton has already made headtines with
her criticism of the EPA and its mishandling of the downtown-air-quality issue.

In fairness, the Feds have done a few things. Last February, under heavy
pressure, they allotted $90 million to pay for the long-term monitoring of ground-
zero workers. But the program covers only screening-not treatment. There's a
federal Victims Compensation Fund, but it only applies to people who were at
ground zero between September 11 and 15.

In the weeks ahead, the government will have a harder time sidestepping the
issue. Representative Chris Shays, a Connecticut Republican, is chairing a
congressional hearing at Mount Sinai on October 28 on ground-zero-related
health issues. It promises to be a lively show, at which Rapp will be a star
witness. “We’d like to see the administration come to grips with this problem,”
says Levin. “They surely haven’t done so thus far.”
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EVENTCODE|__|_ | SIE#| _{ | INTERVIEWERID| | | |
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TIME STARTED ||
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ATSDR RAPID RESPONSE REGISTRY SURVEY FORM

Hello, my name is

. We are collecting emergency-related health information, this information is

important to us and affected people. May I read you a consent statement, and then ask you some health questions?

We are getting information from people exposed to this event so they can receive information about exposures, health, or
services. You also may be contacted at a later date to see if you want to join 4 health study. You are free to enroll in the Registry
or not. If you choose to enroll, we will ask you questions that will take about 5-10 minutes. You can choose not to answer any

question you wish. All the information will be kept confidential to the extent allowed by law.

REGISTRANT INFORMATION
1, Do you speak FEnglish?
15 Yes 20 No

IF NO: What language do you prefer?
2, Data obtained from:
i Registrant
2 % Proxy
3 1 MedicalMedical Examiner’s/Other Record

98 1 Don’t Know 99 £ Refuse to answer
@ What is (your/registrant’s) full name?
FIRSTL | L L
L7551 S O N O T O O R A I
L M

4. How old (are you/is registrant)?

98 iDon’t Know 9% 7 Refuse to answer
® i necessary: What is (your/registrant’s) sex?

1 0 Male 2 ¢ Female

98 .1 Not Determined 99 11 Refuse to answer

6. What is (your/Registrant’s) date of birth?
NN TS WO N ) N S O

MM a5}
98 [ Don’t Know 99 [}

7. What is (your/registrant’s) Social Security Number?
{Your SSN will only be used to maich our data to other health registries
and wili be kept confidential to the extent allowed by the law.)

S IO N T O A R

99 ! Refuse to answer

® A. What is (your/registrant’s) home address?
STREET

Refuse to answer

STATE __ ZIP
99 . Refuse to answer

B. How many peeple live at this address? e
99 71 Refuse to answer

® What is (your/Registrant’s)

A. Home telephone sumber? {( S N
96 I None 981 Don'tKnow 99 I Refuse to answer

B. Work telephone number? ( S
96 L Neone 9% [ Don't Know 99 1 Refuse to answer

C. Cellother phone number? { D
96 1 None 97 .: Same As Home Phone
98 7! Don’t Know 99 i Refuse o answer

10. (Do you/does registrant) have an email address?
I 21 Yes, SPECIFY:

2 0 Neo
88 i Don't Know 99

Refuse to answer

11. What is (your/registrani’s) employment status?
I .1 Employed, SPECIFY EMPLOYER’S NAME:

3 £ Self-employed
4 [INot Applicable
98 | Don’t Know 997 Refuse to Answer

PROXY OR CLOSE FRIEND/RELATIVE INFORMATION
(If data obtained NOT from registrant, please skip to question 13.)

12. Is there someone who does not live with {(yowregistrant)
who can always reach (yowregistrant)?

11} Yes

21 No

98 [} Don’t Know ] P SKIP TO QUESTION 22

13. What is (your/that person’s) full name?

FIRSTE | | f |t i b | [ i L]
LAST | L L b L e
N N OO N N O A O 0 M
14. What is (vour/his/her) home address?
STREET
CITY STATE ___ ZIP

95 L1 Same As Registrant 9801 Don’t Know 997 Refuse to Answer

15, 'What is (your/his/her)
A. Home telephone number? {__ 3 -

95 7 Same As Registramt 96 L. None
98 L. Don’t Know 99 | Refuse to Answer

B. Work telephone number?
96 L} None 98 L Don’t know 99 7 Refuse to Answer
C. Cell/other phone number? () -

96 [ None
98 . Don't Know 99 L Refuse to Answer
16. (Do yow/does he/she) have an email address?
I i Yes, specify:
2 5 No
98 L Don'tKnow 99 i Refuse to Answer
OTHER CLOSE FRIEND/RELATIVE INFORMATION
17. 1s there {someone else/someoneiwho does nof live with
(vou/registrant) who can always reach (vowregistrant)?
THIS PERSON MUST LIVE AT A DIFFERENT ADDRESS THAN
THE PERSON LISTED IN QUESTION 13.)
I L} Yes
2 11 No
48 . Don’t Know
99 1} Refuse to Answer

:' P SKIP TO QUESTION 22
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18. What is that person’s full name?
FIRSTY | L L b bbb bbby

LAST b L L b

96 ] None S8 1 PDor’tKnow 991
B. Work telephone number? () -
96 .. None 98 I Don’t Know 99 [ Refuse to Answer
C. Cell/other phone number? () -
96 . None 97 " Same as Home Phone
98 L Don’t Know 9517 Refuse to Answer
21. Does (he/she) have an email address?
1 Yes SPECIFY:

N N O O T O T O P O T R A
19. What is (his/her) home address?
STREET
CITY STATE __zIP_
98 1. Don’t Know 99 L Refuse to Answer
20. What is (his/her)
A. Home telephone number? () -

98 L Don’t Know 99 L Refuse to Answer
EXPOSURE INFORMATION
New I’'m going to ask you just a few questions about (your/
registrant’s) experience with this event.
21. (Were youw/'was registrant) exposed to this event as
(CHECK ALL THAT APPLY):

1 &5 A resident

2 i A passerby

3 . Anemployee

4 [ A responder or rescue worker

5 It A government official

6 i} A clean-up worker

7 L An non-governmental organization/siie volunteer

24. At the start of the event on [DATE] at [TIME], at what
address (were you/was registrant)?

98 I Don't Know 99 1} Refuse to Answer
23. {Were you/was registrant) at the event site when the event
started?
170 Yes 2 iNo
98 1 Don’t Know 99 [ Refuse to Answer

98 O Dow’t Know 99 . Refuse to Answer

25, What was the name of nearest building to (yowregistrant)?

98 U} Don’t Know 99 | Refuse to Answer
26. What was the nearest intersection?

98 1 Don’t Know 99 77 Refuse to Answer
27. What was the nearest landmark?

98 ....... : Don’t Know 99 11 Refuse to Answer
28. At the start of the event, (were yowwas registrant)
(CHECK ALL THAT APPLY):
| i Inside a building or structure
2 1 Inside a car or other vehicle
3 7 Qutside
4 At some other location, SPECIFY:

98 1 Don’t Know 99 [} Refuse to Answer

29. As a result of the event, did (you/registrant) get injured or ii1?
1 10 Yes, DESCRIBE:
2. No
98 1 Don’t Know 99 [} Refuse to Answer

30. Before the event, did (yowregistrant) have any of the
fellowmg conditions? (CHECK ALL THAT APPLY)
1 L} Chronic illness
2 [; Physical disability
33 Other disability

4 71 None
98 i Don’t Know :} » SKIP TO QUESTION 32
99 ! Refuse to Answer

31. Piease describe your condition:

32. IF REGISTRANT IS FEMALE LESS THAN 12 YEARS OLD OR
MALE, SKIP TO QUESTION 33. OTHERWISE ASK: (Are you/is
registrant) pregnant?

11 Yes 2 I No
98 ! Don’t Know 99 [} Refuse to Answer

33. As a result of this event, (are you/is registrant) personally in
need of any of the following? (CHECK ALL THAT APPLY):

I L Medications/supplies 2 ¢ Medical care

3 I Water 4 77 Food

5 1 Shelter 6 It Utilities

7 1 Other, SPECIFY:

8 7 None

98 ! Don’t Know 9 1 Refuse to Answor

34. Which best describes the level of health insurance (you have/
registrant has)?
I ! Full or comprehensive
2 T Partial or limited
3~ None
98 . Don't Know :I P SKIP TO QUESTION 36
9% L. Refuse to Answer
35, Please give me the name of your health insurance plan.

36. Event-specific question 1.

} i Response Option | 2 i Response Option 2

3 0 Response Option 3 4 [T Response Option 4

3 1% Response Option § 6 I Response Option 6
98 L1 Don't Know 59 L1 Refuse o Answer

37. Event-specific question 2,

! L Response Option } 2 0 Response Option 2

3 I Response Option 3 4 I Response Optien 4

5 7 Response Option § 6 LI Response Option 6
9% ! Don’t Know 99 [} Refuse to Answer

That completes our interview. Thank vou very much for your time,

TO BE COMPLETED BY INTERVIEWER
38. INDICATE THE SEVERITY OF THE EFFECT ON REGISTRANT
i L No Obvious Effect
Z 0 Affected, Ambulatory
3 L Unconscious, Non-Ambulatory, Or Badly Injured/ll
4 i Dead
5 1 Not Applicable
98 1 Don’t Know




